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VALID RESULTS, INC.: Gaseous Air Emission Test Result Summary (%AS)

Client: Longview Fibre
Date: 3/20/96 & 3/21/1996
Operator: ' T.P.MR

Plant Location: Seattle, WA
Source: Boiler #1

Standard Pressure (Pstd): 29.92

Standard Temperature (Tstd): 68

Natural Gas Fired

Test Parameter Applicable Standard Test Result Compliance Result
(Ibs/MMBtu) (lbs/MMBtU) (Percent of AS)
Sulfur Dioxide Emissions 0.01 0.00043 4.3%
Oxides ot Nitrogen Emissions 0.05 0.0285 . 57.0%
Carbon Monoxide Emissions 0.05 0.0058 11.6%
Volatile Organic Emissions 0.02 0.0043 21.5%

#2 Fuel Qil Fired

Test Parameter Applicatle Standard Test Result Compliance Result
{{bs/MMBLu) (Ibs/MMBtu) (Percent of AS)
Sulfur Dioxide Emissions 0.60 0.1361 22.7%
Oxides of Nitrogen Emissions 0.20 0.0494 24.7%
Carbon Monoxide Emissions 0.10 0.0003 0.3%
Volatile Organic Emissions 0.05 0.0011 2.2%

i

1256774

LFC000357



b

17

hald 3

VALID RESULTS, INC.: Gaseous Air Emission Test Result Summary

Client: Longview Fibre
Date: 321196
Oparator: T.P.MR
Piant Location: Seattle, WA
Source: Boiler #1 (#2 Fuel O
Standard Pressure (Pstd): 29.92
Standard Temperature (Tstd) 68
Sulfur Dioxige Emissions
Test Stack Gas Soe sC2 ler SO2 SOz sS02
Run Volumstric Flow Rate| Concertration| Concentration | Concentration | Emission Rate | Emission Rate | Emission Rate
Number (dscf/m) {ppm} {mg/dscm) {Ib/dscf) {Ib/mour) (tons/year) {IbsMMBtu)
1 1,191 183 2087 1.27E05 0907 3973 0.1353
2 1,496 157.5 208.4 1.30E-05 1.170 5.125 0.1380
3 1493 1573 209.1 1.30E-05 1.166 5.107 - 0.1370
<Average> <1393> <156.0> <207.4&> <1.9E-05> <1.081> <A.735> <0.1361>
Oxides of Nitrogen Emissions
Test " Stack Gas NO, NO, NO, NO, NO, NOx
Run Volumetric Flow Rate| Concertration | Concentration ;| Concentration | Emission Rate | Emission Rate | Emission Rata
Number (dsctim) (ppm) (mgfascm) (Ib/dsct) (Ib/hour) (tonslyear) (Ibs/MMBtu)
1 1,191 40.5 773 481E-06 0344 1.507 0.05124
2 1,406 33.7 643 401E06 0.360 1.577 0.04185
3 1493 43.8 83.6 5.21E06 0.467 2045 0.05492
<Average> <1393 <39.3> <735.1> <4.68E 06> <0390 > <1.710> <0.0494>
Carbon Monoxtde Emissions
Test Stack Gas co co co co co co
Run Volumetric Flow Rate| Concentration | Concentration | Corncentration | Emission Rate | Emission Rate | Emission Rate
Number {dsclim) (ppm) (mg/dscm) {lbvdsct) (tbo/hour) {tors/year) {1bs/MMBtu)
1 1,191 031 036 2.24E-08 0.002 0.009 0.00024
2 1.496 0.43 0.50 3.11E08 0.003 0.013 0.00033
3 1,403 0.42 0.49 3.05E-08 0.003 0.013 0.00032
<Average> <1,383> <0395 <045> | <2.80E0B> <0.003> <©.012> <0.00030>
Volatile Organic Emissions (as TOC)
Test Stack Gas TOC TOoC TOC TOC T0C TOC
Run Volumetric Flow Rate| Concantration | Concentration | Concentration | Emission Rate | Ermssion Aate | Emission Rate
Number (dscfim) (ppm) (mg/dscm) (lbsdscf) {Ib/hour) (tonstyear) {IbsMMBtu)
1 1,191 0.80 ) 1.50 0.34E-08 0.007 0031 000089
2 1,496 0.90 1.60 9.97E-08 0.009 0.039 0.00104
3 ) 1,463 1.10 200 1.25E-07 0011 0048 0.00132
-<Average> <1,303> <083 > <1.70> <1.06E-07> <0.009> <0.038> <0.00112>

NO . Correntration (ppm) = bias calibration corrected value
NO . Conceniration (mg/dscm) = ((ppm)"(46.01 g/g-mole) "{41.500)/(1,000,000))

NO , Concentration (fo/dscf) = ((mg/osem)*(0.01543 grains/mg)//(7000 grainsib)*(35.32 cubic leet/cudic meter)))
NO . Emission (lb/hr} = ((Ib/dscl)"(dscfim) 60 min/hr))

NO . Emission (tons/yr) = ({Io/hr)"(24 hriday)*(365 day/yr)/(2000 Iofonj)

NO , Emission (Ibs/MMBIU) = ((Ib/dscf)*(8740)*(20.9)/20.9 - Stack Oxygan)
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VALID RESULTS, INC.: Gaseous Air Emission Test Result Summary

Client: Longview Flbre
Date: 3/20/86
Operator: T.P..M.AR.
Plant Location: Seatile. WA
Source: oller #1 (Nalural Gas
Standard Pressure (Pstd): 20.92
Standard Temperature (Tsid): 68
Suttur Dioxide Emissions
Test Stack Gas 802 502 S02 802 S02 502
Run Volumetric Flow Rate] Concentration| Concentration | Concentration | Emsssion Rate | Emission Rate | Emission Rate
Numbe!r {dsct/m) {ppm}) (mg/dscm) (ib/dsaf) (Ib/hour) (lons/year) {Ibs/MMBtu)
1 1,132 0.08 0.11 6.85E-09 0.00047 0.00208 0.00003
2 1,541 0.81 1.08 6.73E-08 0.00622 0.02724 0.00074
3 1,681 0.48 0.64 3.99E-08 0.00402 0.01761 0.00045
<fverage> <1,451> <0.46> <0,61> <3 80E-08> <0).00357> <0.01664> <0.00043>
Oxides of Nitrogen Emissions
Test Stack Gas NO, NO, NO, NO, NO, NOxX
Run Volumetric Flow Rate| Concantration| Concentration | Concentration | Emission Rate | Emission Rate | Emisslon Rate
Number {dsct/m) (ppm) (mg/dsam) (ibAdscl) (Ibhoun) (lonsfyear) (Ibs™MB1U) -
1 1,132 20.7 39.5 2.46E-06 0.167 0.731 0.03252
2 1.541 20.1 38.4 2.39E-06 0.221 0.968 0.02638
3 1,681 19.9 38.0 2.37E-06 0.239 1.047 0.02670
<Average> <1,451> 20.> <3B.6> <2.41E-06> <0.209 > <0.915> <0.0285>
Carbon Monoxide Emissions
Test Stack Gas cQ co co co co co
Run Volumetric Flow Rate| Concentration| Concentration | Concentration { Emission Rate { Emission Rate | Emission Rate
Number (dsctm) (ppm) (mg/dscm) {Ib/dscf) {bmhour) {tons/vear) (Ibs/MMBtu)
1 1,132 8.23 9.57 5.96E-07 0.040 0.175 0.00788
2 1.541 7.80 9.07 5.65E-07 0.052 0.228 0.00624
3 1,681 4.01 4.66 2.90E-07 0.029 0.127 0.00327
<Average> <1,451> <6.68> <7.77 > <4.84E-07> <0.040> <0.177> <0.0058>
Volatite Organic Emissions (as TOC)
Test Stack Gas T0C TOC TOC TOC TOC TOC
Run Volumelic Flow Rate| Conceniration | Concentration | Concentrailon | Emission Rate | Emission Rate | Emission Rate
Number (dsetim) (ppm) {mg/dscm) {Ib/dscf) (ibhour] {tons/year) | (lbsMMBtu)
1 1,132 3.60 6.60 4.11E07 0.028 0.123 0.00543
2 1,541 2.80 5.10 3.18E-07 0.029 0.127 0.00351
3 1,681 3.10 5.70 3.55E-07 0.036 0.158 0.00400
<Average> <1,451> <3.17> <5.80 > <3.61E-07> <0.031> <0.136> «<0.0043>

NO . Concentration (ppm) = biag calibration corrected vatue

NO . Cancentration (mg/dscm) = ((ppm)™(46.01 gig-mole)*(41.500)/(1,000.000))

NO , Concentration ()bAdsct) = ((mg/dsem)*(0.01 5!3 9rains/mg)/{((7000 grainsAb)*(35.32 cubic feet/icubic meler)))

NO . Emission (Ibhr) = ((Ib/dscl)*(dsct/m)*60 min/hr)}

NO , Emission (lonskr) = ((Ibhi)"(24 hr/day) (365 day/r)/(2000 IbAon))

NO . Emission (Ihs/MMBlu) = ((IbAdscl)*(8710)°(20.9)/20.9 - Stack Oxygen}
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VALID RESULTS, INC.. Gaseous Test Result Summary Sheet

Client: Longview Fibre
Date: 3/21/96
Operator. LP.MR
Plant Location; Seattle. WA
Source: Boiler #1
Standard Pressure (Pstd): 29.92
Standard Temperature (Tstd): 68
Sulfur Dioxide Emissions
Test Slack Gas 502 502 S02 S02 S02 802
Run Volumerric Flow Rate] Cancentration] Concentration | Concentration { Emission Rate | Emission Rate | Emission Rate
Number {dsct/m) {ppm) _ {mg/dscm) (Ib/dscf) {ib/hour) (tons/year) (Ibs/MMBtu)
1 1,132 0.08 0.1 6.85E-08 0.00047 0.00206 0.00029
2 1,541 0.81 1.08 6.73E-08 0.00622 0.02724 0.00216
3 1,681 0.48 0.64 3.99E-08 0.00402 0.01761 0.00137
<Average> <1,451> <0.46> <0.61> <3.80E-08> <0.60357> <0.01564> <0.00127>
Oxides of Nitrogen Emissions
Test Stack Gas NO. NO, NO, NO, NO, NOx
Run Volumetric Flow Rate| Concentration| Concentration | Concentration | Emission Rate | Emission Rate | Emission Rate
Number (oscfim) {ppm) (mg/dscm) (Ib/dacf) {Ib/hour) {tonslyear) (Ibs/MMBw)
1 1,132 207 39.5 2.46E-0B 0.167 0.731 0.1031
2 1,541 20.1 38.4 2.39E-06 0.221 0.968 0.0767
3 1,681 18.9 38.0 2.37E-08 0.239 1.047 0.0813
<Average> <1.451> <20.2> <38.6> <241E-08> < 0.209 > <0.915> <0.0870>
Carbon Monaxide Emissions
Test Stack Gas co co co Cco co co
Run Volumetric Fiow Rate| Concentration} Cancentration | Concentration | Emission Rate | Emission Rate | Emissian Rate
Number (dsciim) (ppm) {mg/dscm) (ib/dach) (Ib/hour) (tons/year) (lbs/MMBtu)
1 1,132 823 9.57 5.96E-07 0.040 0.175 0.025
2 1,541 T7.80 9.07 . 5.65E-07 0.052 0228 0.018
3 1,681 4.01 4.66 2.80E-07 0.029 0.127 0.010
<Average> <1,451> <6.68 > <71.77> <4.84E07> <0.030> <0.177> <0.0177>
Volatile Organic Emissions (as TOC)
Test Stack Gas TOC TOC TOC TOC TOC TOC
Run Volumetric Flow Rate] Corcentration | Concentration | Concentration | Emission Rate { Emission Rate | Emission Rate
Number (dsctm) (ppm) (mg/dscm) (Ib/dsch) (ibfnour) {tons/year) (Iba/MMBu)
1 1,132 3.60 6.60 4.11E-07 0.028 0.123 0.017
2 1,541 2.80 5.10 J.18E-07 0.028 0.127 0.010
3 1,681 3.10 5.70 3.55E-07 0.036 0.158 0.012
<Average> <1,451> <317> <5.80> <3.61E-07> <0.031> <0.138> <0.0130>
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Air Emission Compliance Test Report

Total Particulate Matter (PM-10), Oxygen (O>),
Carbon Dioxide (CO3), Sulfur Dioxide (SO3),
Oxides of Nitrogen (NOy), Carbon Monoxide (CO)
and Total Organic Carbon (TOC).

Cleaver-Brooks Boiler

(3/20/96 & 3/21/96)

Longview Fibre Company, Inc.
P. O. Box 24867
Seattle, WA 98124

. (206) 762-7170

Prepared By:

VALID RESULTS, INC.

5223 22nd Ave. N. E,, Suite B
Seattle, WA 98105-5746
Tel: (206) 522-5665
Fax: (206) 524-4710

LFC000362



Air Emission Compliance Test Report

Particulate Matter (PM-10) and Continuous
SO,, NOy, CO & VOC Emission Monitoring

LONGVIEW FIBRE COMPANY, INC.

SOURCE:

TEST PARAMETERS:

Western Container Division
5901 East Marginal Way South

Seattle, WA 98134
(206) 762-7170

Main stack outlet of a Cleaver-Brooks boiler located in Seattle, Washington,

Oxygen (Oy), Cafbon Dioxide (CQO3), Sulfur Dioxide (SOé), Oxides of Nitrogen (NO,),
Carbon Monoxide (CO) and Total Organic Carbon (TOC).

TEST PURPOSE:
TEST DATE:
TEST RESULTS:

Natural Gas Fired

Compliance Air Emissions Testing.

March 20th & 21st, 1996.

Test Parameter Applicable Standard (AS) Test Result Percent of AS
Sulfur Dioxide 0.01 (Ibs/MMBtu) 0.00043 4.3%
Oxides of Nitrogen 0.05 (Ibs/MMBtu) 0.0285 57.0%
CarbonMonoxide 0.05 (Ibs/MMBtu) 0.0054 10.8%
Volatile Organics 0.02 (Ibs/MMBtu) 0.0043 21.5%
Test Parameter Applicable Standard (AS) Test Result Percent of AS
Particulate Matter (PM-10) 0.02 (grains/dscf@7% Oz) 0.00532 26.6%
Sulfur Dioxide 0.60 (Ibs/MMBtu) 0.144 24.0%
Oxides of Nitrogen 0.20 (Ibs/MMBtu) 0.0521 26.1%
CarbonMonoxide 0.10 (Ibs/MMBtu) 0.0008 0.1%
Volatile Organics 0.05 (lbs/ MMBtu) 0.0013 2.3%

CERTIFICATION:

Mr. Mark W. Anderson, P.E.

Yad 7] Glosan—

Independent Consultant
AERCO, INC,, PS.

We certify that the information contained within is accurate and complete to the best of our knowledge.

Mr. Tracy A. Prevo

@G.QM

Project Manager

VALID RESULTS, INC.
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PURPOSE:

On March 20th and 21st, Valid Results, Incorporated performed United States Environmental Protection Agency
(EPA) Title 40, Code of Federal Regulations, Part 60 (40CFR60), Appendix A, tests to quantify the stack gas outlet
opacity and concentration and emission rate of Total Particulate Matter with a diameter of less than ten microns
(PM - 10), Oxygen (Oy), Carbon Dioxide (CQy), Sulfur Dioxide (SO,), Oxides of Nitrogen (NO,), Carbon Monoxide
(CO) and Volatile Organic Compounds (VOC) from the Natural Gas and Number 2 Fuel Oil Fired Cleaver-Brooks
Boiler rated at twenty Million British Thermal Units (20 MMBtu) of heat input located at the Longview Fibre
Company facility on East Marginal Way South in Seattle, Washington.

PM-10 test results are presented in concentration units of grains per dry standard cubic feet corrected to seven percent
oxygen (grains/ dscf @7% O) for comparison with the Applicable Standard (AS) listed in PSAPCA NOC# 6264.
Diluent O, and CO, test resuits are presented in units of percent by volume (%,,). Pollutant SO,, NO,, CO and
VOC test results are presented in concentration units of parts per million by volume (ppm;, ;) and emission rate units
of pounds per Million British Thermal Units (Ibs/MMBtu) of heat input. VOCs have been measured as Propane
(C3H3) and reported as Total Organic Carbon (TOC) less Methane (CHy).

PROCEDURE:

Valid Results, Incorporated performed the following Environmental Protection Agency (EPA) Title 40 Code of
Federal Regulatjons Part 60 (40CFR60) Chapter I Appendix A Test Methods.

Method Parameter Analysis Duration Application
| Sample Point Locations tape measure  orxe Inside Stack Diameter (Deq)
.2 Volumetric Flow Rate pressure-temp 3-15minute  Pitot, Manometer & Thermocouple
* 3A Molecular Weight (O, CO7) analyzer 3 one-hour Paramagnetic-O; / IR-CO;
* 4 Moisture Content gravimetric 3 half-hour ~ Weight Gain - Sample Volume Ratio
*5  Particulate Matter (PM-10) gravimetric 3 one-hour Front And Back Half Analysis
¢ 6C  Sulfur Dioxide (SO;) analyzer 3 one-hour UltraViolet Photometric (UV)
« 7E  Oxides of Nitrogen (NO,) analyzer 3 one-hour Chemiluminescent (CHEM)
*9  Visible Emissions opacity 1 six-minute WA DEQ Certified Observer
+ 10 Carbon Monoxide (CO) analyzer 3 one-hour Non-Dispersive Infrared (NDIR
* 25A Hydrocarbons (TOC-CH4) analyzer 3 one-hour Flame lonization Detection (FID)

Test Methods 1, 2, 3A and 4 were performed in conjunction with the Method 5 PM-10 tests to determine the stack gas
volumetric flow rate in dry standard cubic feet per minute (DSCF/M) for calculation of representative emission rates.
Test Method 6C was performed to determine the parts per million by volume (ppm;/,) concentration of gaseous Sulfur
Dioxide (SO,) by ultraviolet photoluminescence (UV). Test Method 7E was performed to determine the ppm,,,
concentration of gaseous Oxides of Nitrogen (NO,) by Chemiluminescence. Test Method 10 was performed to determine
the ppm;, concentration of gaseous Carbon Monoxide (CO) by Non-Dispersive Infrared Detection (NDIR). Test Method
25A was performed to determine the ppm; . concentration of gaseous Total Non-Methane Hydrocarbons (TOC - CH4) by
Flame Jonization Detection (FID).

. VALID RESULTS,INC.
522322nd Ave. N.E,, Suite B « Seattle, WA 98105-5746 « Tel (206) 522-5665 « Fax (206) 524-4710
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Source Test Methods:

METHOD 1: Selection of Traverse Points

"EPA Method 1 was used to determine the location of sample points for the velocity and particulate matter traverses.
The number of sample points used was determined by the number of equivalent inside stack diameters that the
sample ports were located from the nearest upstream and downstream flow disturbances. The specific sample point
locations were determined by splitting the stack into a number (determined above) of equal concentric areas and
locating each sample point at the centroid of the respective area.

METHOD 2: Stack Gas Velocity and Volumetric Flow Rate

EPA Method 2 was used to determine the stack gas velocity and volumetric flow rate of the effluent gas stream.
Pressure and temperature reading were taken at the sample points determined by Method 1. Pressure readings were
measured using a “Standard-type” Pitot tube and an inclined manometer connected to the Pitot tube through quarter
inch tubing. Pitot tube leak checks were performed before and after every test run. The stack gas temperature was
measured using a calibrated (+/- 1 degree Fahrenheit) type-K thermocouple attached to the Pitot to provide the
sampling point temperature simultaneously with the velocity measurement.

During the velocity traverse a stack static pressure was taken by turning the pitot perpendicular to the gas flow
(zero delta P) and removing the appropriate side of the pitot from the manometer (+ or -).

The other data necessary for the calculation of the volumetric flow rate are the barometric pressure, moisture content
of the effluent, and the stack gas composition (Oy and CO;).

METHOD 3A: Molecular Weight Determination

EPA Method 3A was used to determine the percentage by volume of oxygen (O, ) and carbon dioxide (CO,) in the
effluent stream. These concentrations were used to determine the dry and wet stack gas molecular weights. Method

3A (continuous emission monitoring - paramagnetic oxygen and infrared carbon dioxide analyzers) was used to correct
the Method 5 PM-10 concentration test results to seven percent oxygen.

A representative sample of the effluent gas was extracted using a “rake” type stainless steel probe (described in
Method 25) containing an in-stack quartz glass wool filter at the analyzer (closed) end of the probe tip. Calibration
gas were applied to front of the quart glass wool filter. The sample was dried by condensation near the sample ports
and then drawn through a Teflon® sample line to the vacuum side of a Teflon head sample pump. After leaving the
pressure side of the pump, the sample was passed through a heated 5 pm filter and delivered to a sample manifold
under constant pressure. As required, the sample was delivered from the sample manifold to a paramagnetic oxygen
and nondispersive infrared carbon dioxide analyzer. The analyzer output voltages were recorded by a Data
Acquisition System (DAS) and back-up strip chart recorder that were operated continuously throughout the test.

A Sample/ Calibration Gas Control Module was used to direct and control the flow of sample and calibration gases to
the analyzers. In addition to providing samples of the effluent gas to an analyzer, the Control Module permits
direct (internal) calibration of the analyzers, or calibration of the analyzers through the sample system (external).
The Control Module employs a by-pass valve to maintain a constant sample (or calibration gas) pressure at the
sample manifold. Flow meters monitor bypass flows from the back-pressure regulator and sample ports on each
analyzer. The probe-to-manifold sample line consists of 3/8-inch Teflon® tubing. 1/4-inch Teflon® tubing delivers
sample to the analyzers from the sample manifold.

VALID RESULTS, INC.
522322nd Ave. N.E., Suite B « Seattle, WA 98105-5746 » Tel (206) 522-5665 » Fax (206) 5244710
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METHOD 3A: Molecular Weight Determination (continued)

Leak checks of the sample system were conducted before and after each test sequence. Leak checks were performed by
capping the sample probe in front of the filter and using the sample pump to draw a vacuum on the sample system.
Sample system integrity was verified by the total sample flow rate meter dropping to zero (except for the inherent
sample pump oscillation). _

The calibration of each analyzer (including the sample system) was verified before and after each test run using EPA
Protocol 1 gases. A selector valve at the Gas Control Module directed the flow of different calibration gases to the
front end of the sample probe or to the sample manifold as needed. At the probe, a pressure activated valve was
used to select either a gas sample from the sample probe or calibration gas supplied to the probe through a
calibration gas line.

EPA Protocol 1 calibration gas blends were utilized with Method 3A to perform low and high range external
calibrations for both the O; and CO; analyzers. Oxides of nitrogen and carbon monoxide blended with nitrogen
(NO,,/CO/Ny) were used for the "zero" gas.

METHOD 4: Stack Gas Moisture Content Determination

EPA Method 4 was used to determine the moisture content of the stack gas. A condenser assembly comprised of four
glass impingers set in an ice bath was used to extract and collect the moisture from the effluent gas sample. The first
two impingers contained 100 ml of deionized water. The third impinger was left empty to collect any potential

condensate carryover, and a fourth impinger contained a pre-weighed amount of silica gel to act as the "absolute”
collector of residual condensate.

A known volume of effluent gas, as measured by a calibrated metering system connected to the extraction pump, was
. passed through a stainless steel sample probe to the condenser assembly for a specific period of time. After the
extraction was complete, the amount of liquid {(condensate) in the first three impingers was measured
volumetrically. The amount of liquid collected in the silica gel was then determined gravimetrically. The total
condensate gain of the condenser assembly was determined and recorded with the calculated volume of gas that was
directed through the system. The subsequent moisture content of the stack gas was then determined from these
collected variables.

METHOD 5: Particulate Matter Determination (PSAPCA)

EPA Method 5 was used to determine the concentration and emission rate of total (front and back half) particulate
matter in the stack effluent. The Method S back half impinger catch was analyzed for condensible and organic
compounds (water, acetone and methylene chioride fractions). The total front and back half particulate matter was
assumed to be particulate matter less than ten microns in diameter (PM-10). The sampling was performed utilizing a
Nutech 2010 Isokinetic Stack Sampling System (glass nozzles, probe liners and filters).

Method 5 provides for a sample of stack gas to be extracted isokinetically through a quartz glass nozzle from points
located within equal cross-sectional areas of the stack. The sample was maintained in the vapor phase and drawn
through a heated, quartz glass probe liner into a heated glass filter assembly containing a glass fiber filter. The
sample was then drawn through Teflon® tubing into a chilled condensing unit consisting of four glass impingers as
described in the Method 4 description above. The condensing unit effectively removed all moisture from the sample
gas being collected before it entered the sample pump and dry gas volume measuring system.

VALID RESULTS,INC.
522322nd Ave. N.E., Suite B o Seattle, WA 98105-5746  Tel (206) 522-5665 « Fax (206) 5244710
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METHQOD 5: Particulaté Matter Determination (continued)

The sampling system was leak-checked at the nozzle before every test run using 15 inches of vacuum, and after every
" test run at a vacuum equal to the highest vacuum reached during that test run. After the successful completion of

. each test sequence, the "Front half" (before the filter) particulate emissions were collected by triple rinsing and
brushing the probe liner and nozzle with acetone. The glass fiber filter holder and back-half impingers were then
sealed with aluminum foil for subsequent sample recovery following the test sequence. '

PM-10 emissions were calculated from the weight gain of Total (front and back half) Particulate Matter. The
particulate matter weight gain was determined utilizing the procedures described below. Emission rates were
calculated using the equations provided in 40CFR60 Chapter 1 Appendix A Test Method 5.

Filters were initially conditioned by desiccating for 24 hours. The filters were then weighed repeatedly every six
hours until a constant weight was achieved. A constant weight was reached when the difference of three

consecutive weights from the average did not deviate by more than * 0.5 milligrams. Two filters "field blank and
trip blank” were also weighed for post-test analysis validation that the test samples had not been contaminated.

The post-test filters were desiccated for at least 24 hours before being weighed. A filter "blank", which was
handled in the same manner as the filter samples, was also conditioned and weighed. The net gain from the filter
blank was subtracted from the particulate gain of the total sample.

The front half of the filter holder was triple rinsed and brushed with acetone into the “front-half” sample jar. The
“front-half” washes were then transferred to a desiccated and tare weighed aluminum weighing tin. The weighing
tins were then evaporated to dryness, desiccated and weighed to a constant weight. A “reagent blank” sample was
retained from the acetone lot. The net gain from the reagent blank was also subtracted from the particulate gain of
the total sample if the blank residue was less than 0.01 mg/g or 0.001% of the weight of the reagent used.

The “Back half” sample (water, acetone and methylene chioride) was recovered by extracting the organic
compounds from the impinger water with methylene chloride. This methylene chloride fraction was then placed in
a tare weighed glass beaker for evaporation at room temperature. The remaining impinger water was then placed in
an additional tare weighed glass beaker and evaporated to dryness at 150 degrees Fahrenheit. The impingers and
separation funnel were then triple rinsed with acetoné and placed into a tare weighed aluminum dish for
evaporation. '

The “Back half” particulate emissions were calculated using the weight gain from the impinger water, final
acetone impinger rinse and methylene chloride organic extraction fractions.

METHOD 6C: Sulfur Dioxide Determination

EPA Method 6C was used for the continuous measurement of SO, concentrations in the effluent gas utilizing an
ultraviolet photometric analyzer.

The SO; analyzer was calibrated using a nitrogen "zero Gas" and EPA Protocol 1 “equivalent” blends of Sulfur
Dioxide/nitrogen (5O2/Ny) to provide span concentrations of approximately 40 to 60%, and 80 to 100% of the SO,
analyzers' full scale range. EPA Protocol 1 “equivalent” blends are defined in 40CFR60 Chapter 1 Appendix A Test
Method 6C Section 6.1.2 Alternative #2 as certified standards that have been triple analyzed within six months of
their use by Method 6 and shown to be within 5% of the certificabon value. All zero and span checks were recorded
and annotated on the strip chart recordings. Copies of the strip chart recordings are contained in appendix B. Copies
of the calibration gas certifications are contained in appendix E.

_ VALID RESULTS, INC.
5223 22nd Ave. N.E., Suite B « Seattle, WA 98105-5746 « Tel (206) 522-5665 ¢ Fax (206) 524-4710

LFC000368



METHOD 7E: Oxides of Nitrogen Determination

EPA Method 7E was used for the continuous measurement of NOx concentrations in the effluent gas. Method 7E
utilizes a chemiluminescent analyzer containing an in-line converter which converts all nitrogen dioxide (NO5) in
the sample to nitric oxide (NO). Method 7E utilizes the same sample system (probe, filter, moisture removal,
transfer, pumping, secondary filtration, manifold and calibration gas control module) described in Method 3A. The
analyzer output was continuously recorded throughout the test by a DAS and a strip chart recorder.

The NOy analyzer was calibrated using a "zero gas" consisting of oxygen and carbon dioxide blended in nitrogen or
ambient air scrubbed free of NOy. EPA Protocol 1 blends of nitric oxide in nitrogen (NO/N,) were used to provide
span concentrations of approximately 40 to 60%, and 80 to 100% of the NOx analyzers' full scale range. All zero and
span checks were recorded and annotated on the strip chart recordings contained in appendix B.

METHOD 9: Visual Opacity Determination

One hour of EPA Method 9 opacity readings were taken while the boiler was fired on #2 fuel oil.

METHOD 10: Carbon Monoxide Determination

EPA Method 10 was used for the continuous measurement of CO concentrations in the effluent gas. Method 10 utilizes
an infrared analyzer and the same sample system (probe, filter, moisture removal, transfer, pumping, secondary
filtration, manifold and calibration gas control module) described in Method 3A. The analyzer output was recorded
by a DAS and a strip chart recorder that were operated continuously throughout the test.

The CO analyzer was calibrated using a "zero gas” consisting of oxygen and carbon dioxide blended in nitrogen
{O2/Q0,/Ny). EPA Protocol 1blends of carbon monoxide / nitric oxide / nitrogen (CO/NO, /N;) were used to provide
span concentrations of approximately 40 to 60%, and 80 to 100% of the CO analyzers' full scale range. All zero and
span checks were recorded and annotated on the chart recordings included in appendix B.

METHOD 25A: Volatile Organic Carbon (VOC) Determination (TOC-CHy)

EPA Method 25A was used to determine the emissions of volatile organic carbon (VOC) measured as total organic
carbon less methane (TOC - CH4) by flame ionization. Prior to testing a stratification check was performed to verify
that the pollutant concentration was uniformly distributed across the stack. For each test run conducted the end of a
“rake” type stainless steel sample probe (described in Method 25) was placed across the stack flow to provide
simultaneous gaseous sampling from three points across the stack.

The sample was drawn through a probe with a glass or quartz wool filter into a heated Teflon® sample line and
directly into the hydrocarbon analyzer by an internal heated sample pump at a constant pressure and flow rate. The

analyzer output voltage was recorded by a data acquisition system and a back up strip chart recorder which were
operated continuously throughout the test.

The calibration of the TOC FID analyzer was verified before and after each test run using three EPA Protocol 1
calibration gas standards. The hydrocarbon analyzer was calibrated using a "zero gas” consisting of “oxygen-free”
nitrogen or scrubbed ambient air. Three blends of propane in nitrogen (C3Hjg / N) or propane in air were used to
provide span concentrations in the approximate ranges of 25-35%, 45-55%, and 80-90% of the analyzer’s full scale
range. All zero, span and test run averages are annotated on the strip chart recording included in appendix B.

VALID RESULTS, INC.
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APPARATUS:

Isokinetic Particulate Tests - Nutech Model 522

316 stainless steel (316 SS) s-type pitot tube, type-K thermocouple, quartz nozzle and probe liner, heated four inch glass
filter holder containing glass fiber filters on a glass frit, Teflon® sample transfer lines, four Greenburg-Smith®
impingers (two containing high performance liquid chromatography (HPLC) grade distilled deionized (DI) water, one
empty and one containing indicating silica gel), Teflon® head diaphragm pump with bypass and shut-off valve,
Rockwell T110 dry gas meter, critical orifice, dual inclined manometer, type K thermocouples and readout and solid
state temperature controllers. All “sample contacting” surfaces were rinsed with methylene chloride prior to testing.

CEM Test Van

Valid Results, Incorporated’s dry extractive Continuous Emissions Monitoring (CEM) system is contained in an insulated
and air conditioned Ford £350 14’ Box Van. The CEM system analyzers, data logger and computer are electrically
protected by a power line conditioner with true sine-wave voltage output.

CEM Analvzers

Parameter Method Analyzer Technology
0O, 3A Siemens Oxymat 5E Paramagnetic
CO, 3A Stemens Ultramat S5E Infrared
S0, 6C BOVAR 721ATM UV Photometric
NO, 7E TECO 42H Chemiluminescence
CO 10 TECO48 Infrared
voc 25A TECO51-HT Flame lonization

Data Acquisition System (DAS)

CEM analyzer output voltage data were recorded by a Fluke Hydra Data Logger with Trend-Link® and
Excel® spreadsheet data export software and a Honeywell DPR3000 strip chart recorder. CEM analyzer
zero, calibration and test interval averages were recorded on the strip chart recording, which was submitted
as a field data sheet in appendix B.

DATA:

e —

Copies of all field data sheets (appendix B), analysis data sheets (appendix C), strip chart recordings
(appendix B), source operating conditions data sheets (appendix D) and manual calculation verification
sheets (appendix F) are included in this final test report.

CALCULATIONS:

All calculations associated with this project have been performed in accordance with the applicable EPA
testing and analysis methodology. A dimensional analysis summary of all equations used is included in the
aftached Tables 1 - 4. Calculation tables for the stack gas volumetric flow rate (SDCF/M), stack gas moisture
content (B,,.), CEM analyzer bias calibration corrections and pounds per million BTU emission rates are
included in Appendix A.

VALID RESULTS, INC.
5223 22nd Ave. N.E., Suite B » Seattle, WA 98105-5746 » Tel (206) 522-5665 « Fax (206) 524-4710
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Table1

Volumetric Flow Rate Equations

Equation:

Dry Gas Molecular Weight
Mg = 0.44*(%CO)+0.32*(%03)+0.28(100-((%CO2)+(%02)))

Stack gas Moisture Content
Bus = (Ve + szg)/(vwc + szg + Vinsta)

Impinger Volume Gain .
Vwe = 0.04707*(Final Volume - Initial Volume)

Silica Gel Weight Gain
Vg = 0.04715"(Final Weight - Initial Weight)

Method 4 Corrected Sample Volume
Vingstd) = (V' Y* ((Teyq+460)/ (T +460))* (P /Pyga)

Wet Gas Molecular Weight
My=Mg*(1-Bys) + 18.0°B.us

Stack Gas Velocity
V= 85.49"C,*SQRT (DeltaP)*SQRT((Ts+460)/ ((Ppar+(Pstatic/ 13.6))'My))

Corrected Stack Gas Volumetric Flow Rate
Qsstdy = 60°(1-Byys)* V™ As*((Ty1g+460)/ (T+460))* ((Poar+(Pstatic/ 13.6))/ Pyya)

Stack Area
Ag = ((1/4)'(3-1416)'(Deq2)/(144))

Actual Stack Gas Volumetric Flow Rate
Qs(actual) = 60'\/5‘ As

VALID RESULTS, INC.

Dimension:

gm/gm-mole

decimal fraction

milliliters

grams

dscf

gm/gm-mole

feet/second

dscflm

square feet

acfim
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Table2
Emission Rate Equations

Equation:

Bias Calibration Correction
ppmgc = ((PPM/v one-hour average ~ Co)"Cina/ (CrCo))

Pollutant Correction to Seven Percent Oxygen

ppmpc @7% Oz = (( ppmp)*(20.9 - 7.0)/(20.9 - Oz sTack))
)

Gaseous Concentration

XX mg/dsem = (XX ppm)* (MW o/1utant g/g-mole)*(41500) /(1,000,000 ng/mg))

Gaseous Concentration
XXgm/dscm = (XX mg/dscm )/(1000 mg/gm))

Gaseous Concentration

Dimension:

ppm

ppm @7% O

mg/dscm

gm/dscm

XX grains/dscf = (XX mg/dscm)*(0.0154 grainsfmg )/(35.32 cubic feet/cubic meter)) gr/dscf

Gaseous Emission Rate
XX Tb/hr = (XX grains/dscf)* (Qgstay dscf/m)* (60 min/hr)/ (7000 grains/ib))

Gaseous Emission Rate
XX tons/year = (XX 1b/hr)*(24 hr/day)*(365 days/year)/(2000 Ib/ton))

Gaseous Emission Rate - Heat Input Rate
XX 1b/MMBtu = ((XX1b/h1)/(YY MMBtu/hr))

Gaseous Emission Rate - Fuel Use Rate - EPA Method 19 option
XX1b/MMBtu = (XX Ibs/dscf)*(Fq dscf/MM Btu)’(20.9/(80.9-%02 STACK)))

VALID RESULTS, INC.

Ib/hr

tons/year
Ib/MMBtu

Ib/MMBtu
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Variable:

%CO;
%0,

vm(skd)
Y
Tsld

SQRT(Delta P)
T

Pstah'c

Qs(std)

AS

T

Deq

Qstactual)
Mw(pol]utant)

C

Co

Cm

Ca

ppmy.

ppmsc

ppmsc @7% O,
Fy

QHEAT INPUT RATE

Table 3

Variables

Name:

stack gas carbon dioxide content (CO; stack)
stack gas oxygen content (O; stack)

stack gas dry molecular weight

impinger water volume gain (ml)

silica gel weight gain (mg)

Method 4 dry gas meter volume

Method 4 corrected dry gas meter volume
dry gas meter correction coefficient
standard temperature (68)

measured meter temperature

standard pressure (29.92)

dry gas meter pressure

barometric pressure

average critical orifice pressure drop
stack gas moisture content

wet stack gas molecular weight

stack gas velocity

pitot tube coefficient

The average square root of the pitot tube pressure drop

stack gas temperature
stack static pressure
standard volumetric flow rate

-stack area at sample ports

ratio of circle circumference to diameter
inside stack diameter at sample ports

actual volumetric flow rate
molecular weight of pollutant

average reference method value
average measured bias calibration zero value

average measured bias calibration value

actual bias calibration gas value

one hour average pollutant concentration
pollutant concentration bias calibration correction
pollutant concentration corrected to 7% oxygen

" fuel oil F-factor (9,190 for oil)

fuel use rate and heat capacity (provided by source)

VALID RESULTS, INC.

Dimension:

percent
percent

gm/gm-mole

cubic feet
cubic feet
cubic feet

dry standard cubic feet

dimensionless
degrees Fahrenheit

degrees Fahrenheit

inches Mercury

inches water

inches Mercury

inches water

decimal  fraction
gm/gm-mole
feet per second

dimensionless

inches water
degrees Fahrenheit

inches water

dscfim

square feet

dimensionless

inches

acf/m

gm[gm-mole

70 or ppm
% or ppm
70 or ppm
% or ppm
ppm

ppmac

ppm @7%

Os

dscflMMBtu
MMBtu/hr
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Tabled

Nomenclature

Nomenclature:

gm/gm-mole

ftls

Description:

gram per gram-mole

feet per second

dscflm dry standard cubic feet per minute

acflm actual cubic feet per minute

dscm dry standard cubic meter

dscf dry standard cubic feet

3gr grains

mg milligram

ml milliliter

%t percent by volume

ppmp parts per million by volume

ppmpc bias calibration corrected parts per million
ppm @7% O- parts per million corrected to seven percent oxygen
mgldscm milligrams per dry standard cubic meter
gm/ascm « grams per dry standard cubic meter
gr/dscf grains per dry standard cubic foot

Ibfhr pounds per hour

tonfyr tons per year _

Ib/MMBtu pounds per million Btu of heat input
MMBtu/hr million Btu per hour

dscfMMBiu dry standard cubic feét per million Btu
Btu British thermal unit of heat input

VALID RESULTS,INC.
522322nd Ave. N.E., Suite B » Seattle, WA 98105-5746 « Tel (206) 522-5665 » Fax (206) 5244710
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VALID RESULTS, INC.: Gaseous Air Emission Test Result Summary

Client: Longview Fibre

Date: 3/20/96 & 312119396

Operator: T.P.MR

Plant Location: Seattle, WA

Source: Boiler #1

Standard Pressure (Pstd): 29.92

Standard Temperature (Tstd): 88

Natural Gas Fired
Test Parameter Applicable Standard (AS) Test Result Compliance Resuit

(Ibs/MMBIU) (lbs/MMBtu) {Percent of AS)

Sultur Dioxide Emissions 0.01 0.00043 4.3%
Oxides of Nitrogen Emissions 0.05 0.0285 57.0%
Carbon Monoxide Emissions 0.05 0.0054 10.8%
Volatile Organic Emissions 0.02 0.0043 21.5%

#2 Fuel Qil Fired
Test Parameter Applicabie Standard (AS) Test Result Comptiance Result

{Ibs/MMBtu) (Ibs/MMBtu) (Percent of AS)

Suttur Dioxide Emissions 0.60 0.144 24.0%
Oxides of Nitrogen Emissions 0.20 0.0521 26.1%
Carbon Monoxide Emissions 0.10 0.00008 0.1%
Volatile Organic Emissions 0.05 0.00113 2.3%

11
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VALID RESULTS, INC.: Gaseous Air Emission Test Result Summary

Client: Longview Flbre

Date: 3220186
Operator: T.P,. MR
Piant Location: Seattls, WA R
source: Boller #1 (Natural Gas)
Standard Pressure {Pstd): 20.92
Standard Temperalure (Tsid): 68
Suttur Dioxide Emissions
Test Stack Gas 802 s02 S02 s02 802 8§02
Run Votumetric Fiow Rate| Concentration | Concertration { Concentration | Emission Rate | Emission Rate { Emission Rate
Number (dsofAm) (ppm) (mg/dscm) (bidscl) (hour) {lonsfyear) | (ibsMMBtu)
1 1,131 0.0% 0.12 7.47E-0% 0.00051 0.00223 0.00010
2 1,540 0.81 1.08 6.7T3E-0B 0.00622 0.02724 0.00074
3 1,668 0.48 0.84 3.99E-0B 0.00407 0.01783 0.00045
<Average> «<1,457> <048 .61> <3 B2F 08> «<0.00360> <0.01577> <0.00043>

Oxides of Nitrogen Emissions

Test Stack Gas NO, NO. NO. NO, NO, NOx
Run Volumetric Flow Rate| Concentration| Concentration | Concentration | Emiesion Rate | Emission Rate | Emission Rate
Number (dsci/m) {ppm) (mg/dscm) (f/dsch) (Ibhour) (lons/year) (lbaMMBtu)
1 1,131 20.7 398.6 2.46E-06 0.167 0.731 0.03252
2 1,540 20.1 38.4 2.39€-06 0.21 0.968 0.02638
3 1,699 18.9 38.0 2.37E-06 0242 1.060 0.02670
<Aversge> <1A57> «20.2> «<38.6> <2.A1E08> <0.210> <0.920 > «<0).0286>
Carbon Monoxide Emissions
- .
Test Stack Gas co co Cco co coO co
Aun Volumetric Flow Rate| Conocentration{ C ation | C. ' Emission Rale | Emission Rate | Emission Rate
Number ___(dsciam) (ppm) {mg/dscm) ({b/dsc) (ibhour) (lons/vear) | (Ibs/MMBIU)
1 1,181 7.66 6.80 5.54E-07 0.038 0.168 0.00732
2 1,540 7.25 8.43 5.25€-07 0.049 0.215 0.00580
3 ) 1,699 3.73 454 2.70E-07 0.028 0.123 0.00304
<Average> <1,457> <621> <12> <A.S0E-07> «<0.038> <0.168> <0.0054>
Volatile Organic £missions (reponted as TOC (3"blas caitbration corrected value)))
Test Stack Gas TOC TOC TOC TOC TOC TOC
Run Volumetric Flow Rate| Concentration| Concentration | Concentration | Emission Rate | Emission Rate | Emission Rate
Numbet {dsct/m) {ppm) {mg/dscm) (IbAdsct) (bMhour) (lons/year) (Ibs MMBiu)
1 1,131 3.30 6.00 3.74E07 0.025 0.110 0.00494
2 1,540 2.80 5.10 3.18E-07 0.029 0.127 0.00351
3 1,699 3.50 6.40 3.99E07 0.041 0.180 0.00446
<Average> <1,457> <3.20> <5.83> <3.B4ED?> <0.032> <0.139> <0.0043>

Concentration (ppm) = bias caltbratfon comrected valve (except VOC)

Concentration (mgitscm) = ((ppm)*(MW(poliutant) g/g-mole)"(41,500%(1,000,000))

Concentration (bdsc) = ((mg )"(0.01543 grai 9 )((7,000 grains/ib)"(35.32 cubic leeticubic melter)})
Emission Rate (ibAr) = ((Ib/dscf)*(dsct/m) 60 minthr))

¢ Emission Rate (tonshr) = ((Ar)'(24 hiiday)" (365 dayAr)/(2,000 Iblon))

Emission Rate (IbsMMBiu) = ((ib/dsc])(8,710)*(20.9)/(20.9 - Stack Oxygen)

12
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VALID RESULTS, INC.: Gaseous Air Emission Test Result Summary

Client:

Date:
Operator:
Plart Location
Source:

Standard Pressure (Pstd):

Longview Fiore
3186

TP MR
Seattle, WA

Baoiler #1 (#2 Fuel Ol

209
Standard Temperature (Tsid): 68
Suttur Dioxide Emissions
Test Stack Gas SO2 so2 sSO2 802 sSo2 802
Run Volumetrc Flow Rate| Concentration | Concentration | Concentration | Emission Rate | Emission Rate | Emission Rate
Numbar (dsctim) (ppm) (mg/idsem) | {Ibdsch) (ivhour) {tonsAyear) (Ibs/MMBtu)
1 1,188 1333 203.7 12TE0S 0903 A958 0.1427
2 1,485 1515 2004 130E-05 1143 5.006 0.1435
3 158 182 2102 131E08 13532 6.710 0.1457
<Average> <1,53%> <188.2> <207 &> <1.2E05> <1.18%> <5.224> <0.1440>
Oxides of Niirogen Emissions
© Test Stack Ges NO, NO, NO. NO, NO, NOx
Run Volumetric Flow Rate] Concentration | Concentration | Concentration | Emission Rate | Emission Rate | Emission Rate
Lo Number {dsctim) {ppm) {mg/dscm) (1b/dscf) (1hour) (tons/year) (lbsMMBtu)
1 1,185 40.5 773 481E-08 0342 1488 0.05408
2 1,465 3.7 643 4.01E-06 0352 1.542 004426
3 198 Q8 83.8 5.21E-06 0800 2667 0.05784
<Aveorage> <1,58%> 393> <7%.1> <4 B88E 06> <0434> < 1502> <D.0S2>
Carbon Monoxide Emissions
Test Stack Gas Co co co cO Cco co
Run Volumetric Flow Rate] Concentration | Concentration | Concentration | Emission Rate | Emission Rate | Emission Rate
Nummber (dsctim) (ppm) (mg/dscm) (Ibldscl) (mhour) {tons/year) (IESMMBU)
1 1,185 0.10 0.2 7 ATELOS 0001 0.004 0.00008
2 1,465 0,10 0.12 TATE-Q0D 0.001 0.004 0.00008
3 196 0.10 0.12 7 ATE-0R 0.001 0.004 0.00008
<Average> <1,53> <0.10> <0.12> <7.4TE-D8> «<D.007> «<0.004> <0.00008>
Volatile Organic Emissions (reported s TOC (3*bias calibration corrected value))
Test Stack Gas TOC TOC TOC TOC TOC TocC
Run Volumetric Flow Rata| Concentration | Concentration | Concentration | Emission Rate { Emission Rate | Emission Rate
Number _ {dsctim) (ppm) (mg/dscm) _(lbfdsct) (Ib/hour) (tons/year) (Ibs/MMBtu)
1 1,188 0.70 130 8.10E-08 0.008 0022 0.00001
2 1,485 050 160 8 S7E-08 a.009 0.039 000110
3 194 1.10 2.00 125607 0015 0.066 000130
<Average> <1,8> <080> <163> <1 J2E07> D01 0.048> <0.0011>

Concentration (ppm) = bias calibration corrected vatue (except VOC)

Concertration (mgrdscm) = ((pm) MW{poliutant) glg-moke) (41,5001, 000,000})

Correnyation (Ivdscf) = ((mg/dscm)(0.01543 grainsimg){{7,000 grainsAb)'(35.32 cubic feetkubic meter)))

Emission Rate (Ibhr) = ((Ib/oscl) Tdscf/m)°60 minmr))

Emission Rate (tons/yr) = ({Ib/hr)'(24 hr/day)*(365 dayyrif2,000 Iblon))
" Ermission Rate (ibsMMBIu) = ({Ib/isct) (9, 190)*(20.9)120.9 - Stack Oxygen)
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VALID RESULTS, INC.: Particulate Matter Emission Rate Calculation Form 14

Client: Longview Fibre Co. Standard Temperature: 528 degrees Rankine
Operator: M. Regan Standard Pressure: 29.92 inches mercury
Plant Location: Seattle, WA Pitot Tube Coefficient (Cp): 084 dimensionless
Source: Boiler Meter Coefficient (Yd): 1.0003 dimensionless
Contro} Equip: LO NOx Burner Stack Diameter: 23.75 inches
Permit Limit:  0.02 grains/dscf @7% Oxygen Stack Qutlet Area (As): 3.076 scjuare feet
Symbol Dimension Run1 Run2 Run 3 <Averages>
TestDate * 3/21/96 3/21/% 3/21/%
Test Time 1338-1502 1554-1742 1850-2004
Load
Total Emission Rate ER(t) Ibs/hour 0.10 0.07 0.06 <0.08>
Total Cor. Emission Rate Erc(t) | grains/dscf @7%02 0.00826 0.00459 0.00311 <0.00532>
Total Emission Rate Er(t) grains/dscf 0.01016 0.00574 0.00386 <0.00659>
Total Emission Rate er(t) mg/dsem 23.24 13.13 8.84 <15.07>
Total sample weight gain Tmg milligrams 333 21.8 19.4 <24 8>
Front Half Emission Rate ER(f) 1bs/hour 0.03 0.02 0.03 <0.03>
Front Half Emission Rate Er(f) grains/ dscf 0.00329 0.00182 0.00177 <0.0022%>
Front Half Emission Rate er(f) mg/dsam 7.54 4.16 405 <5.25>
Front Half weight gain FHmg milligrams 10.8 6.9 8.9 <B.9>
Corrected Sample Volume | Vm(std) dscf 50.586 58.619 77.509 <62.238>
Corrected Sample Voluime dscm 1.433 1.660 219 <1.763>
Stack Gas Flow Rate Qs(std) dscf/ min 1.186E+03 1.465E+03 1.949E+03 <1.53E+03>
Stack Gas Flow Rate Qs(Act) acf/min 1.969E+03 |- 2.344E+03 3.187E+03 <2.50E+03>
Stack Gas Moisture Bws %/100 0.1064 0.0862 0.0771 <0.0817>
Stack Gas Velocity Vs feet/sec 10.67 12.70 17.27 <13.55>
Stack Pressure Ps inches HG 30.45 30.40 30.45 <30.43>
Stack Temperature Ts degrees R 797.6 784.5 811.0 <797.7>
Stack Oxygen %02 percent 3.81 350 3.63 <3.6>
Isokinetic Sample Rate ISOK percent 101.4 95.1 945 <97.0>
Where:

lbs/hour = (grains/ dscf)*(dscf/ minute)*(60 minutes/hour)*(1 Ib/ 7000 grains)

grains/dscf = (0.001 grams/milligram)*(15.43 grains/gram)*(mg)/ (Vm(std))

milligrams/dscm = (35.31 dscf/ dscm)*(mg)/ (Vm(std))

dscf/ minute = 3600*(hour/60 minutes)*(1-Bws)*Vs* As*Tstd*Ps/(Ts"Pstd)

acfm = Vs'As*(60 sec/ minute)
Stack Gas Velocity (Vs) is calculated on each individual test run isokinetic calculation form.
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RESULTS:

Test results are presented as the arithmetic averages of three one hour test runs.

PM-10 test results are presented in concentration units of grains per dry standard cubic feet corrected to seven
percent oxygen (grains/dscf @7% O,). Diluent Oy, COj, test results are presented in concentration units of
percent by volume (%;). Pollutant SO, NO,, CO and VOC test results are presented in concentration units of
parts per million by volume (ppm; ) and emission rate units of pounds per Million British Thermal Units
(Ibs/MMBtu) of heat input. VOCs have been measured as Propane (C3Hg) and reported as Total Organic
Carbon less Methane (TOC-CHy).

QUALITY ASSURANCE:

VALID RESULTS has developed procedural outline checklists (field sampling, sample chain of custody,
equipment calibration and manual emission rate calculation sheets) for each test method designed to
document adherence to the applicable test protocols in accordance with the quality assurance guidelines
outlined in document EPA-600/4-77-027b “Quality Assurance Handbook for Air Pollution Measurement
Systems, Volume 3”. Mr. Prevo completed the EPA Air Pollution Training Institute (APTI) Course #51:414
“Quality Assurance for Source Emission Measurements” in March of 1993.

CEM analyzers were calibrated externally before and after every test run by introducing EPA Protocol One
calibration gas standards to the front of the sample probe (in front of the filter) while maintaining a constant
sample rate and recording each analyzer's response on a data acquisition system, strip chart recorder and
field data sheet.

CEM analyzer output voltages were in alignment with and corresponded to the data acquisition system
(DAS) and the strip chart recorder settings.

Calibration data sheets for the type K stack thermocouple and dry gas meter are contained in Appendix E.
All calculations in this report have been made according to the applicable equations as shown in the EPA
40CFR60 Appendix A, and have been checked manually by Tracy Prevo and independently by Mr. Mark
Anderson, P.E..

A manual calculation verifying each step of the emission rate calculation for (#2 fuel oil) oxides of nitrogen
test run number two is contained in Appendix F.

SOURCE OPERATIONS:

Plant personnel reported that the boilers were operating normally throughout the source tests conducted on
March 20th and 21st, 19%. Unit Operating Condition parameters were recorded by Valid Results, Inc. at
intervals throughout the source test. A summary of the unit operating conditions recorded is contained in
Appendix D.

VALID RESULTS. INC.
5223 22nd Ave. N.E., Suite B « Seattle, WA 98105-5746 = Tel (206) 522-5665 » Fax (206) 5244710
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APPENDIX A:

Calculations

Method 5 Isokinetic Sample Rate
Method 2 Volumetric Flow Rate
Method 4 H,O Conceﬁtration
R.M. Bias Calibration Corrections

Gaseous Pollutant Emission Rates

VALID RESULTS,INC.
5223 22nd Ave. N.E, Suite B+ Seattle, WA 981055746 + Tel (206) 522-5665 « Fax (206) 524-4710
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VALID RESULTS, INC.: EPA Method 5 Test Run Isokinetic Calculation Table

Client: Longview Fibre Co. Standard Temperature: 528 degrees Rankine
Operator: M. Regan Standard Pressure: 29.92 inches mercury
Plant Location: Seattle, WA . Pitot Coefficient (Cp):  0.84 dimensioniess
Source: Boiler Meter Coefficient (Yd): 1.0003 dimensionless
Control Equip: LO NOx Bumner Stack Diameter: 23.75 inches
Permit Limit: 0.02 grains/dscf @7% Oxvgen Stack Outlet Area (As):  3.076 square feet
Test Run #1
Test Date:  3/21/19%
#2 Fuel Oil Fired
Calculated Parameters: -
Name: Symbol: Value: Units: Equation:
Isckinetic Sampling Rate Isokinetics 101.37 % 100" Ts*Vm(std)*Pstd / (60" Tstd* Vs* Time* An*Ps*(1-Bws))
Standard Meter Volume Vm(std) 50.586 |dry standard cubic feet Vm*'Y'Pm*Tstd / (Pstd*Tm)
Stack Gas Velodty Vs 10.67 feet per second 85.49*Cp* <SQRT(Delta P)>*SQRT(Ts/ (Ps*Ms))
Wet Molecular Weight Ms 28.88 gram/ gram-mole Md*(1-Bws) + 18.0'Bws
Dry Molecular Weight Md 30.17 gram/ gram-mole 0.44%(%C0O2) +0.32*(%02) + 0.28*(%N2 + %CO)
Stack Gas Moisture Bws 0.1064 % (100 Vwe(std) / (Vwe(std} + Vm(std))
Standard Water Volume Vwelstd) 6.022 |dry standard cubic feet 0.04707*(Amp ml) + 0.04715" (Silica ml)
Nozzle Area An 0.002158 square feet (3.14*(Dn/2)*(Dn/2))/ 144
L]
Measured Parameters: N
Name: Symbal: Value: Units: Equation:
Standard Temperature Tstd 528 degrees Rankine
Standard Pressure Pstd 2992 inches mercury
Barometric Pressure Pbar 30.45 inches mercury
Stack Static Pressure Pstatic -0.03 inches water
Pitot Tube Coefficient Cp 0.84 dimensionless
Nozzle Diameter Dn 0625 inches
Meter Coefficent Y 1.0003 dimensionless
Meter Volume Vm 49,602 cubic feet
Sample Time Time 60 minutes
Avg. SQRT Pitot Pressure | <SQRT(Delta P)>|  0.156 inches water
Avg, Orifice Pressure <Delta H> 236 inches water
Avg. Stack Temperature <Tsti> 337.6 degrees Fahrenheit
Avg. Meter Temperature <Tm> 70.0 degrees Fahrenheit
Stack Temperature Ts 7976 degrees Rankine <Tstk> + 460
Stack Pressure Ps 3045 inches mercury Pbar + (Pstatic/ 13.6)
Meter Temperature Tm 530.0 degrees Rankine <Tm> +460
Meter Pressure Pm 30.62 inches mercury Pbar + (<Delta H>/13.6)
Oxygen %02 © 381 - %
Carbon Dioxide %C02 12.62 %
Nitrogen/Carbon Monoxide| %N2+%CO | 8357 %
Impinger Water Imp ml 108.9 milliliters
Silica Water Silica ml 19 milliliters
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VALID RESULTS, INC.: EPA Method 5 Test Run Isokinetic Calculation Table

Client: Longview Fibre Co. Standard Temperature: 528 degrees Rankine
Operator: M. Regan Standard Pressure: 29.92 inches mercury
Plant Location: © Seattle, WA Pitot Coefficient (Cp):  0.84 dimensionless
Source: ' Boiler Meter Coefficient (Yd):  1.0003 dimensionless
Control Equip: LO NOx Burner Stack Diameter: 23.75 inches
Permit Limit: 0.02 grains/dscf @7% Oxygen Stack Outlet Area (As):  3.076 square feet
Test Run 42
Test Date: 3/21/199%
#2 Fuel Oil Fired
Calculated Parameters:
Name: Symbal: Value: Units: Equation:
Isokinetic Sampling Rate Isokinetics 95.08 % 100*Ts*Vm(std)*Pstd / (60" Tstd* Vs*Time*An*Ps*(1-Bws)) |
Standard Meter Volume Vm(std) 58.619 |dry standard cubic feet Vm*Y'Pm*Tstd / (Pstd*Tm)
Stack Gas Velocity Vs 12.70 feet per second 85.49*Cp* <SQRT(Delta P)>*SQRT(Ts/ (Ps*Ms))
Wet Molecular Weight Ms 2915 gram/gram-mole Md*(1-Bws) + 18.0'Bws
Dry Molecular Weight Md 30.20 gram/ gram-mole 0.44*(%CO2) + 0.32*(%02) + 0.28*(%N2 + %CO)
Stack Gas Moisture Bws 0.0862 %1100 Vwe(std)/ (Vwe(std) + Vm(std))
Standard Water Volume Vwe(std) 55311 |dry standard cubic feet 0.04707*{(lmp ml) + 0.04715*(Silica ml)
Nozzle Area " An 0.002158 square feet (3.14'(Dn/2)' ©On/2))/ 144
Measured Parameters:
Name: Symbol: Value: Units: Equation:
Standard Temperature Tetd 528 degrees Rankine
Standard Pressure Pstd 29.92 inches mercury
Barometric Pressure Pbar 304 inches mercury
Stack Static Pressure Pstatic 0.04 inches water
Pitot Tube Coefficent Cp 0.84 dimensionless
" Nozzle Diameter Dn 0.629 inches
Meter Coefficient Y 1.0003 dimensionless
Meter Volume Vm 57.788 cubic feet
Sample Time Time 60 minutes
Avg. SQRT Pitot Pressure | <SQRT(DeltaP)>| 0,188 inches water
Avg. Orifice Pressure <Delta H> 3.26 inches water
Avg,. Stack Temperature <Tstk> 3245 degrees Fahrenheit
Avg,. Meter Temperature <Tm> 73.2 degrees Fahrenheit
Stack Temperature Ts 7845 degrees Rankine <Tstk> + 460
Stack Pressure Ps 30.40 inches mercury Pbar + (Pstatic/13.6)
Meter Temperature Tm 533.2 degrees Rankine <Tm> + 460
Meéter Pressure Pm 3064 inches mercury Pbar + (<Delta H>/13.6)
Oxygen %02 35 %
Carbon Dioxide %C0O2 129 %
Nitrogen/Carbon Monoxide| %N2 + %CO 83.6 %
Impinger Water lmp ml 131 milliliters
Silica Water Silica ml 44 milliliters
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VALID RESULTS, INC.: EPA Method 5 Test Run Isokinetic Calculation Table

Client: Longview Fibre Co. Standard Temperature: 528 degrees Rankine
Operator: M. Regan Standard Pressure: 25.92 inches mercury
Plant Location: Seattle WA Pitot Coefficient(Cp):  0.84 dimensionless
Source: Boiler Meter Coeffident (Yd): 1.0003 dimensionless
Control Equip: LO NOx Burner Stack Diameter: 875 inches
Permit Limit: 0.02 grains / dscf @7% Oxygen Stack Outlet Area (As):  3.076 square feet
Test Run #3
Test Date:  3/21/1996
#2 Fuel Oil Fired
Calculated Parameters:
Name: Symbol: Value: Units: Equation:
Isokinetic Sampling Rate Isokinetics 64.47 % 100*Ts* Vin(std)*Pstd / (60" Tstd* Vs* Time* An* Ps*(1-Bws))
Standard Meter Volume Vm(std) 77.509 |dry standard cubic feet Vm*Y*Pm*Tstd / (Pstd*Tm)
Stack Gas Valocity Vs 17.27 feet per second 85.49'Cp" <SQRT(Delta P)>*SQRT(Ts/ (Ps*Ms))
Wet Molecular Weight Ms 29.25 gram/ gram-mole Md*'(1-Bws) + 18.0'"Bws
Dry Molecular Weight Md 30.19 gram/gram-mole 0.44*(%C02) + 0.32*(%02) + 0.28*(%N2 + %CO)
Stack Gas Moisture Bws 0.0771 % /100 Vwe(std)/ (Vwelstd) + Vmn(std))
Standard Water Volume Vwe(std) 6.4736 | dry standard cubic feet 0.04707*(lmp md) + 0.04715*(Silica ml)
Nozzle Area An 0.002158 square feet (3.14(On/2)*(Dn/2))/ 144
Measured Parameters:
Name: Symbol Value: Units: Equation:
Standard Temperature Tstd 528 degrees Rankine
Standard Pressure Pstd 29.92 inches mercury
Barometric Pressure Pbar 3045 inches mercury
Stack Static Pressure Pstatic 003 inches water
Pitot Tube Coefficient Cp 0.84 dimensionless
Nozzle Diameter Dn 0.629 inches
Meter Coefficdent Y 1.0003 dimensionless
Meter Volume Vm 76.068 cubic feet
Sample Time Time 60 minutes
Avg. SQRT Pitot Pressure |<SQRT(Delta P)>| 0.252 inches water
Avg. Crifice Pressure <Delta H> 5.73 inches water
Avg. Stack Ten:perature <Tstk> 351.0 degrees Fahrenheit
Avg. Meter Temperature <Tm> 74.8 degrees Fahrenheit
Stack Temperature Ts 811.0 degrees Rankine <Tstk> + 460
Stack Pressure Ps 3045 inches mercury Pbar + (Pstatic/13.6)
Meter Temperature Tm 534.8 deprees Rankine <Tm> +460
Meter Pressure Pm 30.87 inches mercury Pbar + (<Delta H>/13.6)
Oxygen %02 3.63 %
Carbon Dioxide FCO2 12.8 %
Nitrogen/Carbon Monoxide]  %N2 + %CO 83.57 %
Impinger Water In-\p ol 118.8 milliliters
Silica Water Silica ml 187 milliliters
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VALID RESULTS, INC.: EPA Method 2: Volumetric Fiow Rate Determination 20
Client: Longview Fibre|Barometric Pressure (P,,): 30.25|Pitot Tube Coeft. (C,): 0.84
Date: 3/20/96{Standard Temperature (T..): 68|% Oxygen (%0,): 7.13
Operator: T. P., M. R.|Standard Pressure (P,.,): 29.92|% Carbon Dioxide (%CO,): 7.96
Plant Location: Seattle, WA|Stack Static Pressure (P..): -0.02|Maisture Content (%H,0): 13.07
Source: Boiler #1 (Natural Gas)|Fuel Typs: Natural Gas|Stack Diameter (D.\D,): 23.75
Run#: 1 Time : 1427 Load: variable|Stack Area (A.): 3.076
PortID# | Point# | 9% Stack Port Depth Probe Cyclonic | Pitot Tube | Stack Temp. SQRT
¢ Inside Diam. (inches) Marks [Zero Angle| (Delta P)| (T,) DegF (Delta P)
) 12 97.9 4 27.3 <6 0.020 256 0.1414
11 93.3 4 26.2 <5 0.020 260 0.1414
10 88.2 4 24.9 <3 0.020 266 0.1414
9 82.3 4 235 <3 0.020 287 0.1414
8 75.0 4 218 <2 0.020 279 0.1414
7 64.4 4 19.3 0 0.020 281 0.1414
6 356 4 12.5 0 0.020 284 0.1414
) 25.0 4 9.9 0 0.020 283 0.1414
4 17.7 4 8.2 0 0.020 283 0.1414
3 11.8 4 6.8 0 0.024 279 0.1549
2 6.7 4 5.6 0 0.025 269 0.1581
1 2.1 4 45 0 0.020 260 0.1414
W 12 <6 0.020 258 0.1414
11 <5 0.025 261 0.1581
10 <3 0.020 268 0.1414
9 Probe Marks <3 0.020 269 0.1414
8 Repeated <2 0.025 |- 274 0.1581
7 0 0.020 278 0.1414
6 0 0.020 283 0.1414
5 0 0.020 284 0.1414
4 0 0.025 283 0.1£81
3 0 0.020 278 0.1414
2 0 0.025 2M 0.1581
1 0 0.020 283 0.1414
I<Average> <272.4> <0.145>
Molecular Weight Wet (MW,) = ((0.44(%CO,) + 0.32(%05) + 0.28(%C0 + %N,))"(100-%H,0) + 0.18(%H,0))
MW, = 28.05 LbAb-Mole
Stack Gas Velocity (V,) = (85.49°C,’(SQRT(Delta P))*(SQRT((T, + 460)/((P,. + P../13.8)"MW,)))
V,= 9.67 Fest per Second
Corrected Stack Gas Volumetric Flow Rate (Q.) = (60" ((100-%H,0)/100)*V,* A" ((T ... + 460)/(T, + 460))*(P./P..))
Cueerm = 1,131 Standard Dry Cubic Feet per Minute
Actual Cubic Feet per Second = 60°V,*A,
Quucny = 1,785 Actual Cubic Feet per Minute
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VALID RESULTS, INC.: EPA Method 2: Volumetric Flow Rate Determination 21

Clisnt: Longview Fibre|Barometric Pressure (P,,): 30.25[Pitot Tube Coeff. (C,): 0.84
Date: 3/20/86/Standard Temperature (T...): 68|% Oxygen (%0,): 4.41
Opserator: T. P., M. R.|Standard Pressure (P.,): 29.92|% Carbon Dioxide (%CO,): 9.49
Plant Location: Seattle, WA|Stack Static Pressure (P,...): -0.04|Moisturs Content (%H,0): 14.85
Source: Boiler #1 (Natural Gas)|Fue! Type: Natural Gas{Stack Diameter (D,\D,): 23.75
Run #: 2 Time : 16:13 Load: variable|Stack Area (A,): 3.076
PortID¥ | Point# | % Stack Port Depth. Probe Cyclonic | Pitot Tube | Stack Temp. SQRT
Inside Diam. (inches) Marks {Zero Angle{ (Delta P)| (T.) Deg F (Delta P)
W ' 12 97.8 4 27.25 <6 0.040 254 0.2000

11 933 4 26.16 <5 0.050 253 0.2236

10 88.2 4 24.95 <3 0.040 257 0.2000

9 82.3 4 23.55 <3 0.040 259 0.2000

8 75.0 4 21.81 <2 0.050 260 0.2236

7 64.4 4 19.30 0 0.040 256 0.2000

6 35.6 4 12.46 0 0.040 257 0.2000

5 25.0 4 9.94 0 0.030 255 0.1732

4 17.7 4 8.20 0 0.030 256 0.1732

3 11.8 4 6.80 0 0.030 258 0.1732

2 6.7 4 5.59 0 0.030 250 0.1732

1 2.1 4 4.50 0 0.020 248 0.1414

S 12 <6 0.050 "~ 288 | 0.2236

11 <5 0.060 288 0.2449

10 <3 0.060 290 0.244%8

9 Probe Marks <3 0.060 280 0.2449

8 <2 0.060 290 0.2449

7 0 0.060 283 0.2449
- 4, B 0. 0050 | .285 . ..]._.0.2236.

-5 0 0.040 297 0.2000

4 0 0.030 296 0.1732

3 0 0.030 294 0.1732

2 . 0 0.030 274 0.1732

1 0 0.020 263 0.1414
[<Average> <271.7> <0.201>
Molecular Weight Wet (MW,) = ((0.44(%CO;) + 0.32(%0,) + 0.28(%C0 + %N.))'(100-%H,0) + 0.18(%H,0))

MW, = 27.96 LbA b-Mole
Stack Gas Velocity (V,) = (85.49'C,*(SQRT(Delta P))* (SQRT((T, + 460)/((Po + Puu/13.6)'MW.)))
V,= 1343 Feet per Second
Corrected Stack Gas Volumetric Flow Rate (Q.) = (60°((100-%H,0)/100)*V, A" (T, + 460)/(T, + 460))"(P/P..))
Qe = 1,540 Standard Dry Cubic Fest per Minute
Actual Cubic F':eet per Second = 60°V,'A,
Qe = 2,479 Actual Cubic Feet per Minute
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VALID RESULTS, INC.: EPA Method 2: Volumetric Flow Rate Determination

22
Client: Longview Fibre|Barometric Pressure (P.,): 30.25|Pitot Tube Coefl. (C,): 0.84
Date: 3/20/96|Standard Temperature (T .): 68|% Oxygen (%0,): 474
Operator: T. P, M. R.|Standard Pressure (Pu): 29.92|% Carbon Dioxide (%CO,): 9.26
Plant Location: Seattle, WA|Stack Static Pressure (P ..): -0.06|Moisture Content (%H,0): 15.05
Source: Boiter #1 (Natural Gas)|Fusl Type: Natural Gas{Stack Diameter (D \Ds): 23.75
Run#: 3 Time : 18:06 Load: variable{Stack Area (A,): 3.076
Port ID# | Point# | % Stack Port Depth Probe’ Cyclonic | Pitot Tube | Stack Temp. SQRT
Inside Diam. (inches) Marks _|Zero Angle| (Delta P){ (T,) Deg F (Delta P)
W 12 97.9 4 27.25 <6 0.060 - 288 0.2449
« 1 93.3 4 26.16 <5 0.060 285 0.2449
10 88.2 4 24.95 <3 0.060 286 0.2449
9 82.3 4 23.55 <3 " 0.060 291 0.2449
8 75.0 4 21.81 <2 0.060 284 0.2449
7 64.4 4 19.30 0 0.060 294 0.2449
6 35.6 4 12.46 0 0.060 206 0.2449
5 25.0 4 9.94 0 0.050 300 0.2236
4 17.7 4 8.20 0 0.050 302 0.2236
3 11.8 4 6.80 0 0.040 302 0.2000
2 6.7 4 5.59 0 0.030 294 0.1732
1 2.1 4 4.50 0 0.030 270 0.1732
S 12 <6 0.050 287 0.2236
1 <5 0.050 287 0.2236
10 <3 0.060 286 0.2449
9 Probe Marks <3 0.060 290 0.2449
8 Repeated <2 0.050 299 0.2236
7 0 0.060 298 0.2449
6 0 0.060 298 0.2449
5 0 0.050 206 0.2238
' 4 0 0.040 208 0.2000
3 0 0.050 291 0.2236
2 0 0.040 278 0.2000
1 0 0.040 267 0.2000
| }<Average> <290.7> <0.225>
Molecular Weight Wet (MW,) = ((0.44(%CO,) + 0.32(%0,) + 0.28(%CO + %N,))" (100-%H,0) + 0.18(%H,0))
MW, = 27.91 LbA b-Mole
Stack Gas Velocity (V.) = (85.49°C,'(SQRT(Detta P))*(SQRT((T, + 460)/((Ppe + P/ 13.6)" MW,)))
V,= 15.24 Feet per Second
Corrected Stack Gas Volumetric Flow Rate (Q,) = (60*((100-%H,0)/100)*V," A" (T o, + 460)/(T, + 460))* (P/P..))
Quicom = 1,899 Standard Dry Cubic Feet per Minute
Actual Cubic Feet per Second = 60°V,°A,
. Qeiecnar = 2813 Actual Cubic Feet perMinute
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VALID RESULTS , EPA Method 2: Volumetric Flow Rate Determination 23

Client: Longview Fibre|Barometric Pressure (P.,): 30.45|Pitot Tube Coett. (C)): 0.84
Date: 3/21/96|Standard Temperature (T..): 68(% Oxygen (%0,): 3.81
Operator: - T. P., M. R.|Standard Pressure (P..): 29.921% Carbon Dioxide (%CO,): 12.62
Plant Location: Seattle, WA(Stack Static Prassure (P.....): -0.03{Moisture Content (%H,0): 10.64
Source: Bailer #1 (#2 Fuel Oil)|Fuel Type: Natural Gas|Stack Diameter (D,\D,): 23.75
Run#: 1 Time : 14:27 Load: variable|Stack Area (A,): 3.076
Port ID# | Point# | % Stack Port Depth Probe Cyclonic | Pitot Tube | Stack Temp. SQRT
Inside Diam.|  (inches) Marks  |Zero Angle] (Delta P)] (T,) Deg F (Delta P)
S 12 97.9 4 27.3 . <5 0.035 331 0.1871
11 93.3 4 26.2 <5 0.035 351 0.1871
10 88.2 4 24.9 <5 0.035 351 0.1871
9 82.3 4 23.5 <5 0.035 350 0.1871
8 75.0 4 21.8 <5 0.035 348 0.1871
7 64.4 4 19.3 <5 0.040 349 0.2000
6 35.6 4 12.5 <5 0.040 350 0.2000
5 25.0 4 9.9 <5 0.045 350 0.2121
4 17.7 4 8.2 <5 0.035 | 345 0.1871
3 11.8 4 6.8 <5 | 0010 330 0.1000
2 6.7 4 5.6 <5 0.010 300 0.1000
1 2.1 4 4.5 <5 0.010 283 0.1000
W 12 B S <5 0.020 315 0.1414
11 <5 0.015 333 0.1225
10 <5 0.010 334 0.1000
9 Probe Marks <5 0.010 334 0.1000
8 Repeated <5 0.010 336 0.1000
7 <5 { 0.010 351 0.1000
6 <5 0.035 352 0.1871
5 <5 0.040 351 0.2000
4 <5 0.040 344 0.2000
3 <5 0.020 344 0.1414
2 <5 0.020 335 0.1414
v 1 <5 0.035 335 0.1871
verage> <337.6> <0.156>
Molecular Weight Wet (MW,) = ((0.44(%CO;) + 0.32(%0,) + 0.28(%C0 + %N,))*(100-%H,0) + 0.18(%H.0))
MW, = 28.88 Lb/Lb-Mole
Stack Gas Velocity (V.) = (85.49°C,*(SQRT(Delta P))*(SQRT((T, + 460)/((Pyy + P/ 13.6)"MW,)))
V.= 10.67 Feet per Secand
Corrected Stack Gas Volumetric Flow Rate (Q,) = (60*((100-%H,0)/100)*V,* A (T, + 480)/(T, + 460))* (PJ/P..))
Queom = 1,185 Standard Dry Cubic Feet per Minute
Actual Cubic Feet per Second = 60°V,*A,
Qe = 1,969 Actual Cubic Feet per Minute
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VALID RESULTS, EPA Method 2: Volumetric Flow Rate Determination 24

Client: Longview Fibre|Barometric Pressure (P..): 30.40;Pitot Tube Coeft. (C): 0.84
Date: 3/21/96|Standard Temperature (T,.): 68|% Oxygen (%0,): 3.50
QOperator: ~ T.P., M. R.|Standard Pressure (P,.,): 29.92|% Carbon Dioxide (%CO,): 12:90
Plant Location: Seattle, WA|Stack Static Pressure (P ..): -0.04|Moisture Content (%H;0): 8.62
Source: Boiler #1 (#2 Fuel Qil)|Fusl Type: Diesel #2{Stack Diameter (D, \D,): 23.75
Run# 2 Time ; 16:30 Load: variable|Stack Area (A,): 3.076
Port ID# | Point# | % Stack Port Depth Probe Cyclonic | Pitot Tube | Stack Temp. SQRT
inside Diam. (inches) Marks _|Zero Anglel (DeltaP)] (T,) DegF | (Delta P)
) 12 S7.9 4 27.3 <5 0.035° 300 0.1871
11 93.3 4 262 - <5 0.030 330 0.1732
10 88.2 4 24.9 <5 0.030 332 0.1732
9 82.3 4 23.5 <5 0.030 340 0.1732
8 75.0 4 21.8 <5 0.035 344 0.1871
7 64.4 4 19.3 <5 0.035 347 0.1871
B 35.6 4 12.5 <5 0.040 347 | 0.2000
5 25.0 4 9.9 <5 0.035 34 0.1871
4 17.7 4 8.2 <5 0.025 322 0.1581
3 11.8 4 6.8 <5 0.030 273 0.1732
2 6.7 4 5.6 <5 0.020 282 0.1414
1 2.1 4 4.5 <5 0.035 280 0.1871
w 12 <5 0.045 310 0.2121
11 <5 0.040 . 326 0.2000
10 <5 0.040 345 0.2000
9 <5 0.040 345 0.2000
8 Repeated <5 0.040 369 0.2000
7 <5 0.040 372 0.2000
6 <5 0.040 365 0.2000
5 <5 0.040 347 0.2000
4 - <5 0.035 347 0.1871
3 <5 0.035 286 0.1871
2 <5 0.035 275 0.1871
1 <5 0.040 284 0.2000
<Average> <324.5> <0.188>

[Molecular Weight Wet (MW,) = ((0.44(%CO,) + 0.32(%0,) + 0.28(%CO + %N,))* (100-%H,0) + 0.18(%H,0))

MW, = 29.15 LbA.b-Mole

Stack Gas Velocity (V,) = (85.49°C,’(SQRT(Dalta P)}"(SQRT({T, + 460)/({Pou + Puued 13.6)'MW,)))

V.= 12.70 Feet per Second

Corrected Stack Gas Volumetric Flow Rate (Q,) = (607 ((100-%H,0)100)"V," A" ({Tw + 460)/(T, + 460))"(P/P.))

Queom = 1,485 Standard Dry Cubic Feet per Minute

‘ Actual Cubic Feet per Second = 60*V,*A,

Qe = 2,344 Actual Cubic Feet per Minute

LFC000388



* VALID RESULTS, EPA Method 2: 'Volumetric Flow Rate Determination 25
Client: Longview Fibre|Baromeiric Pressure (P..): 30.45|Pitot Tube Coeft. (C,): 0.84
Date: 3/21/96|Standard Temperature (T,.,): 68|% Oxygen (%0,): 3.63
Operator: T. P., M. R.|Standard Pressure (P..): 29.92|% Carbon Dioxide (%CQO,): 12.80
Plant Location: Seattle, WA|[Stack Static Pressure (P....): -0.03|Moisture Content (%H,0): 771
Source: Boiler #1 (#2 Fuel Oil){Fusel Type: Natural Gas|Stack Diameter (D.\D,): 23.75
Run# 3 Time : 19:30 Load: variable|Stack Area (A,): 3.076
Port ID# | Point# | % Stack Port Depth Probe Cyclonic { Pilot Tube | Stack Temp. SQRT
Inside Diam. (inches) Marks |Zero Angle| (Delta P)} (T,) Deg F (Delta P)
S 12 97.9 4 27.3 <5 0.070 345 0.2648
1 93.3 4 26.2 <5 - 0.060 358 0.2449
10 88.2 4 249 <5 0.060 358 0.2449
9 82.3 4 235 <5 0.060 360 0.2449
8 75.0 4 21.8 <5 0.060 360 0.2449
7 64.4 4 19.3 <5 0.065 359 0.2550
6 35.6 4 12.5 <5 0.065 358 0.2550
5 25.0 4 8.9 <5 0.080 358 0.2828
) 17.7 4 8.2 <5 0.080 356 0.2828
3 11.8 4 6.8 <5 0.060 333 ~ 0.2449
2 6.7 4 5.6 <5 0.060 332 0.2449
1 2.1 4 4.5 JL <5 0.060 318 0.2449
W 12 <5 0.070 339 0.2646
11 <5 0.070 360 0.2646
10 <5 0.060 383 0.2449
9 Probe Marks <5 0.070 362 0.2646
8 Repeated <5 0.070 364 0.2646
7 <5 0.070 363 0.2646
6 <5 0.060 383 0.2449
5 <5 0.060 363 0.2449
4 <5 0.080 362 0.2449
3 <5 0.060 341 0.2449
2 <5 0.050 338 0.2236
1 <5 0.050 3 0.2236
[<Average> <351.0> <0.252>

Molecular Welght Wet (MW,) = ((0.44(%CO,) + 0.32(%0;) + 0.28(%CO + %N,))* (100-%H,0) + 0.18(%H,0))

MW, = 29.25 Lb/Lb-Mole

Stack Gas Velocity (V) = (85.48°C,*(SQRT(Delta P))*(SQRT((T, + 460)/((Pou + Peue/13.6)' MW,)))

V.= 17.27 Feet per Second

Comscted Stack Gas Volumetric Flow Rate (Q,) = (60°((100-%H,0)/100)"V," A,*((T s + 460)/(T, + 460))"(P/P.))

Queons = 1,849 Standard Dry Cubic Feet per Minute
Actual Cubic Feet per Second = 60°V,"A,
Quactany = 3,187 Actual Cubic Feet per Minute
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STACK GAS MOISTURE DETERMINATION

Longview Fibre
Seattle, WA

Boiler #1 (Natural Gas)

~Date: 3/20/9
Time: 13:37-14:37

1. Uncorrected Meter Volume (V,)
2. Meter Factor (Y,)

3. Barometric Pressure (Pb)

4. Meter Pressure ("H)

5. Meter Temperature (T.,)

6. Std. Temperature (T,,)

7. Impinger H,0 Gain (V,,)

8. Silica Gel Wt. Gain (V)

9. Moisture Vapor (V)

Std. Meter Volume (V,,,,)
Percent of H,O in Stack (% H,0)

WHERE,

Hg = Mercury

F = Degrees Fahrenheit
ml = milliliters

gm = grams

% = Percent

CALCULATIONS,

Moisture Vapor = ((0.04707* ml H,0) + ( 0.04715" mg Silica))

Load: variable

Test Run: 1

29.356 cubic feet
1.0003
30.25 "Hg
0.8 "H,O
43.0 F°
68.0 F°
93.0 ml
6.7 gm
4.693 cubic feet

31.225 cubic feet
13.07 %

Std. Meter Vol. = Vo x Ygx (Tyy + 460) x (P, + AH/13.6 )/ ((Ty, + 460) x 29.92)
Stack Moisture = Moisture Vapor / Maisture Vapor + Std. Meter Vol.

26
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STACK GAS MOISTURE DETERMINATION

Longview Fibre

Seattle, WA
Boiler #1 (Natural Gas)

Date: 3/20/96
Time: 15:48-16:48

1. Uncorrected Meter Volume (V)
2. Meter Factor (Y,)

3, Barometric Pressure (Pb)

4, Meter Pressure (*H)

5. Meter Temperature (T,,)

6. Std. Temperature (T,,)

7. Impinger H,0 Gain (V.,)

8. Silica Gel Wt. Gain (V,,)

9. Moisture Vapor (V. 4)

Std. Meter Volume (V_,,.,)
Percent of H,0 in Stack (% H,0)

WHERE,

Hg = Mércury

F = Degrees Fahrenheit
ml = milliliters

gm = grams

% = Percent

CALCULATIONS,

Moisture Vapor = ((0.04707* m] H,0) + ( 0.04715" mg Silica))

Load: variable

Test Run: 2

30.284 cubic feet
1.0003
30.25 " Hg
0.8 "H,0O
427 F°
68.0 F°
114.4 ml

5.0 gm
5.621 cubic feet

32.231 cubic feet-
14.85 %

Std. Meter Vol. = Vo x Ygx (Tog + 460) x (P, + 2H/13.6 )/ (T + 460) x 29.92)
Stack Moisture = Moisture Vapor / Moisture Vapor + Std. Meter Vol.

LFC000391



STACK GAS MOISTURE DETERMINATION

Longview Fibre
Seattle, WA
Boiler #1 (Natural Gas)

Date: 3/20/96
Time: 17:43-18:43

1. Uncorrected Meter Volume (V)
2. Meter Factor (Y,)

3. Barometric Pressure (Pb)

4. Meter Pressure (*H)

5. Meter Temperature (T )

6. Std. Temperature (T,,)

7. Impinger H,0 Gain (V,))

8. Silica Gel Wt. Gain (V,)

9. Moisture Vapor (V. .)

Std. Meter Volume (V_,,,)
Percent of H,O in Stack (% H,0)

WHERE,

Hg = Mercury

F = Degrees Fahrenheit
ml = milliliters

gm = grams

% = Percent

CALCULATIGNS,

Moisture Vapor = ((0.04707* ml H,0) + ( 0.04715" mg Silica))

Load: variable

Test Run: 3

29.531 cubic feet
1.0003
30.25 "Hg
0.8 "H,O
43.7 F°
68.0 F°
113.1 ml
5.0 gm
5.559 cubic feet

31.367 cubic feet
15.05 %

Std. Meter Vol. = V_ x Yy x (T, + 460) x (P, + "H/13.6 )/ (T, + 460) x 29.92)
Stack Moisture = Moisture Vapor / Moisture Vapor + Std. Meter Vol.
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STACK GAS MOISTURE DETERMINATION

Longview Fibre

Seattle, WA
Boiler #1 (#2 Fuel Qil)

Date: 3/21/9
Time: 13:38-15:02

1. Uncorrected Meter Volume (V)
2. Meter Factor (Y,)

3. Barometric Pressure (Pb)

4, Meter Pressure (*H)

5. Meter Temperature (T,

6. Std. Temperature (T,,,)

7. Impinger H,0 Gain (V)

B. Silica Gel Wt. Gain (V,,)

9. Moisture Vapor (V,, .4

Std. Meter Volume (V,,,,0)
Percent of H,0 in Stack (% H,0)

WHERE,

Hg = Mercury

F = Degrees Fahrenheit
ml = milliliters

gm = grams

% = Perceni

CALCULATIONS,

Moisture Vapor = ((0.04707* ml H,0) + ( 0.04715" mg Silica))

Load: variable

Test Run: 1

49.602 cubic feet
1.0003
30.45 "Hg
2.36 "HO -
70.0 F°
68.0 F°
108.9 ml

19.0 gm
6.022 cubic feet

50.592 cubic feet
10.64 %

Std. Meter Vol. =V, x Yyx (Tag + 460) x (P, + "H/13.6 )/ (T, + 460) x 29.92)
Stack Moisture = Moisture Vapor / Maisture Vapor + Std. Meter Vol.
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STACK GAS MOISTURE DETERMINATION

Longview Fibre

Seattle, WA
Boiler #1 (#2 Fuel Oil)

Date: 3/21/96
Time: 15:54-17:42

1. Uncorrected Meter Volume (V,,)
2. Meter Factor (Y,)

3. Barometric Pressure (Pb)

4. Meter Pressure (*H)

5. Meter Temperature (T,,)

6. Std. Temperature (T,)

7. Impinger H,0 Gain (V)

8. Silica Gel Wt. Gain (V,,)

9. Moisture Vapor (V.. ,.)

Std. Meter Volume (V.m )
Percent of H,0 in Stack (% H,0)

WHERE,

Hg = Mercury

F = Degrees Fahrenheit
ml = milliliters

gm = grams

% = Percent

CALCULATIONS,

Moisture Vapor = ((0.04707* mi H,0) + ( 0.04715" mg Silica))

Load: variable

Test Run: 2

57.788 cubic feet
1.0003
30.40 " Hg

326 "H,0

73.2 F°
68.0 F°
113.1 ml
44 gm
5.531 cubic feet

58.619 cubic feet
8.62 %

Std. Meter Vol. = V, x Yy x (Tay + 460) x (P, + ~H/13.6 )}/ (T, + 460) x 29.92)
Stack Moisture = Moisture Vapor / Moisture Vapor + Std. Meter Vol.

30

LFC000394



STACK GAS MOISTURE DETERMINATION

Longview Fibre
Seattle, WA

Boiler #1 (#2 Fuel Oil)

Date: 3/21/9
Time: 18:50-20:04

1. Uncorrected Meter Volume (V)

2. Meter Factor (Y,)

3. Barometric Pressure (Pb)
4. Meter Pressure (*H)

5. Meter Temperature (T,.)
6. Std. Temperature (T,..)
7. Impinger H,0 Gain (V,,)

8. Silica Gel Wt. Gain (V,))

9. Moisture Vapor (V,, )

Std. Meter Volume (V.4
Percent of H,0 in Stack (% H,0)

WHERE,

Hg = Mercury

F = Degrees Fahrenheit
ml = milliliters

gm = grams

% = Percent

CALCULATIONS,

Moisture Vapor = ((0.04707" ml H;0) + ( 0.04715" mg Silica))

Load: wvariable

Test Run: 3

76.068 cubic feet

1.0003

30.45 "Hg
5.73 "H,0O
74.8 F°
68.0 F°

118.8 ml
18.7 gm

6.474 cubic feet

77.512 cubic feet
7.71 %

Std. Meter Vol. = V_ x Ygx (T + 460) x (Po+ ~H/13.6 )/ ((T. + 460) x 29.92)

Stack Moisture = Moisture Vapor / Moisture Vapor + Std. Meter Vol.
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VALID RESULTS, INC.: M3A O, Raw Field Data Averages and Bias Calibration Corrections

Client: Longview Fibre
Date: 3/20/96
Operator: T.P.M.R.
Plant Location: Seattle, WA

Source: Boiler #1 (Natural Gas)

Percent Oxygen Concentration

Actual Calibration Value 5.00 Run1

Zero 0.00
Calibration  5.00

Run 1
Time; 13:37-14:37
Avg.Meas <713> | 7.13 |Bias Corrected Average
Zero 0.00 <0.00>  Average Zero Bias
Calibration 5.00 <5.00>  Average Cal. Bias
Run 2
Time: 15:48-16:48
Avg.Meas  <441> 441 lBias Corrected Average
Zero 0.00 <0.00>  Average Zero Bias
Calibration 5.00 <5.00>  Average Cal. Bias
Run 3
Time: 17:43-18:43
Avg.Meas  <4.74> l 4.74 IBias Corrected Average
Zero 0.00 <0.00>  Average Zero Bias
Calibration 5.00 <5.00>  Average Cal. Bias
Bias Corrected Average of Test Runs 1, 2, & 3. <5.43>
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VALID RESULTS, INC.: M3A CO, Raw Field Data Averages and Bias Calibration Corrections

33
Client: Longview Fibre
Date: 3/20/96
Operator: -T.P.M.R.
Piant Location: Seattle, WA
Source: Boiler #1 (Natural Gas)

Percent Carbon Dioxide Concenttation

Actual Calibration Value 6.00 Run1

Zero -0.00
Calibration 6.18

Run1
Time: 13:37-14:37
Avg. Meas  <821> | 7.96 ]Bias Corrected Average
Zero 0.00 <0.00>  Average Zero Bias
Calibration 6.20 <6.19>  Average Cal. Bias

Run 2
Time: 15:48-16:48 '
Avg.Meas  <9.87> 9.49 IBias Corrected Average
Zero 0.00 <0.00>  Average Zero Bias
Calibration 6.28 <6.24>  Average Cal. Bias
Run 3
Time: 17:43-18:43
Avg.Meas  <9.63> [ 9.26 IBias Corrected Average
Zero 0.00 <0.00>  Average ZeroBias
Calibration 6.20 <6.24>  Average Cal. Bias
Bias Corrected Average of Test Runs 1, 2, & 3. <8.90>
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VALID RESULTS, INC.: M6C SO2 Raw Field Data Averages and Bias Calibration Corrections

Client:

Date:
Operator:
Plant Location:
Source:

Parts per Million Sulfur Dioxide Concentration

Bias Corrected Average of Test Runs 1,2, & 3.

Longview Fibre
3/20/%

T.P. M.R.

Seattle, WA

Boiler #1 (Natural Gas)

{ 0.09 |Bias Corrected Average

-<0.20>  Average Zero Bias
<22.75>  Average Cal. Bias

0.81 Bias Corrected Average

~<0.25>  Average Zero Bias
<23.30>  Average Cal. Bias

0.48 Bias Corrected Average

Actua] Calibration Value
Zero . 0.0
Calibration 24.9
Run1
Time: 13:37-14:37
Avg.Meas -<0.12>
Zero 04
Calibration 20.6
Zero Adjust 0.0
Calibration Adjust 23.8
Run 2
Time: 15:48-16:48
Avg.Meas <049
Zero 0.5
Calibration 228
Run 3
Time: 17:43-18:43
Avg.Meas <0.11>
Zero- -0.6
Calibration 23.6

-<0.55>  Average Zero Bias
<23.20>  Average Cal. Bias

<0.46>

LFC000398



VALID RESULTS, INC.: M7E NO, Raw Field Data Averages and Bias Calibration Corrections

Client: Longview Fibre

Date: 3/20/9%

Operator: T.P.M.R.

Plant Location; Seattle, WA

_Source: Boiler §1 (Natural Gas)

Parts per Million Oxides of Nitrogen Concentration

" Actual Calibration Value 13.0

Zero 0.09
Calibration - 12.9

Runl
Time: 13:37-14:37
Avg.Meas <19.99> l 2068  |Bias Corrected Average

Zero 0.09 .<0.0%>  Average Zero Bias
Calibration 123 <12.60>  Average Cal. Bias

Run?2
Time: 15:48-16:48 .
Avg.Meas <19.48> | 20.09 lBias Corrected Average

Zero 0.08 <0.09>  Average Zero Bias
Calibration 12.98 <12.64>  Average Cal. Bias

Run 3
Time: 17:43-18:43
Avg.Meas <19.54> I 19.91 Bias Corrected Average

Zero 0.06 <0.07>  Average Zero Bias
Calibration 12.58 <12.78>  Average Cal. Bias
!
Bias Corrected Average of Test Runs 1, 2, & 3. <20.23>
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VALID RESULTS, INC.: M10 CO Raw Field Data Averages and Bias Calibration Corrections -

Client; Longview Fibre

Date: 3/20/96

Operator: T.P.M.R.

Plant Location: Seattle, WA

Source: Boiler #1 (Natural Gas)

Parts per Million Carbon Monoxide Concentration

Actual Calibration Value 478 Run1

Zero 0.0
Calibration 5.4

Run1
Time: 13:37-14:37
Avg. Meas  <8.73> I 7.66 IBias Corrected Average

Zero 0.0 <0.00>  Average Zero Bias
Calibration 5.5 <5.45>  Average Cal. Bias
Run 2
Time: 15:48-16:48
Avg.Meas <822 [ 7.25 Bias Corrected Average
Zero 0.2 <0.10>  Average Zero Bias
Calibration 5.4 <5.45>  Average Cal. Bias

Run 3
Time: 17:43-18:43

Avg. Meas - <4.28> l 3.73 lBias Corrected Average

Zero 0.4 <0.30>  Average Zero Bias
Calibration 54 <5.40>  Average Cal. Bias
Bias Corrected Average of Test Runs 1, 2, & 3. <6.21>
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VALID RESULTS, INC.: M25A TOC Raw Field Data Averages and Bias Calibration Corrections

Client: Longview Fibre

Date: 3/20/96

Operator: T.P,.M.R.

Plant Location: Seattle, WA

Source: Boiler #1 (Natural Gas)

Parts per Million Total Organic Carbon Cancentration (Bias Corrected Average * 3)

Actual Calibration Value 33 Run1l
Zero 0.0
Calibration 3.6
Run1
Time: 13:37-14:37
Avg.Meas  <1.32> [ 1.09 lBias Corrected Average
Zero 04 <0.20>  Average Zero Bias
Calibration 3.6 <3.60>  Average Cal. Bias
Zero Adjust 0.0
Calibration Adjust 3.6
Run 2
Time: 15:48-16:48
Avg.Meas  <1.03> 0.93 lBias Corrected Average
Zero 0.2 <0.10>  Average Zero Bias
Calibration 32 <3.40> Average Cal. Bias
Zero Adjust 0
Calibration Adjust 32
Run 3
Time: 17:43-18:43 .
Avg.Meas  <1.13> 117 ias Corrected Average (initial)
0.27 Bias Corrected Average (final)
Zero 0.8 <0.40> Auverage Zero Bias
Calibration 49 <4.05> Average Cal. Bias
Corrected Average of Test Runs 1, 2, & 3 (initial). <1.06>
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VALID RESULTS, INC.: M3A O, Raw Field Data Averages and Bias Calibration Corrections

Client: Longview Fibre

Date: 3/21/%

Operator: T.P.M.R.

Plant Location: Seattle, WA

Source: ' Boiler #1 (#2 Fuel Oil)

Percent Oxygen Concentration

Actual Calibration Value 11.9 Run1l

Zero 0.00
Calibration 11.90

Run1l
Time: 13:38-14:38
Avg.Meas <37% 3.81 Bias Corrected Average
Zero 0.00 <0.00>  Average Zero Bias
Calibration 11.80 <11.85>  Average Cal. Bias
Run?2
Time: 17:05-18:05
Avg. Meas  <3.47> 3.50 lBias Corrected Average
Zero 0.00 <0.00>  Average Zero Bias
Calibration 11.80 <11.80>  Average Cal. Bias
Run 3
Time: 18:50-19:50
Avg.Meas  <3.58> | 3.63 Bias Corrected Average
Zero 0.00 <0.00> Average Zero Bias
Calibration 11.70 <11.75>  Average Cal. Bias
Bias Corrected Average of Test Runs 1,2, & 3. <3.65>
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VALID RESULTS, INC.: M3A CO, Raw Field Data Averages and Bias Calibration Corrections

Client: Longview Fibre

Date: 3/21/9%

Operator: T.P.M.R.

Plant Location: Seattle, WA

Source; Boiler #1 (#2 Fuel Oil)

Percent Carbon Dioxide Concentration

Actual Calibration Value 6.00

Zero 0.00
Calibration 6.00

Runl
Time: 13:38-14:38

Avg.Meas <12.57> 12.62  |Bias Corrected Average

Zero 0.02 <0.01>
Calibration 5.9 <5.98>

Run?2
Time: 17:05-18:05

Avg.Meas  <12.83> ‘ 12.90 IBias Corrected Average

Zero 0.02 <0.02>
Calibration 6.00 <5.98>

Run 3
Time: 18:50-19:50

Avg. Meas <12.75> 12.80 IBias Corrected Average

Average Zero Bias
Average Cal. Bias

Average Zero Bias
Average Cal. Bias

Zero 0.00 <0.01>  Average Zero Bias
Calibration 5.9 <5.98>  Average Cal. Bias
Bias Corrected Average of Test Runs 1, 2, & 3. <12.77>
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VALID RESULTS, INC.: M6C SO2 Raw Field Data Averages and Bias Calibration Corrections

Client: Longview Fibre

Date: 3/21/96

Operator: T.P.M.R

Plant Location: Seattle, WA

Source; Boiler #1 (#2 Fuel Oil)

Parts per Million Sulfur Dioxide Concentration

Actual Calibration Value
Zero 0.0
Calibration 186.8
Run 1
Time: 13:38-14:38
Avg.Meas <152.3>
Zero 0.4
Calibration 184.8
Run 2
Time: 17:05-18:05
Avg.Meas  <156.4>
Zero 18

Calibration

Run 3
Time: 18:50-19:50
Avg. Meas
Zero
Calibration

187.0

I 153.25 lBias Corrected Average

<0.20>  Average Zero Bias
<185.80> Average Cal. Bias

186.1

<156.5>

l 15753  |Bias Corrected Average

<1.10>  Average Zero Bias
<185.45> Average Cal. Bias

158.16 |Bias Corrected Average

14
1834

<1.60>  Average Zero Bias
<184.75> Average Cal. Bias

Bias Corrected Average of Test Runs 1,2, & 3.

<156.31>
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VALID RESULTS, INC.: M7E NO, Raw Field Data Averages and Bias Calibration Corrections

Client: Longview Fibre

Date: 3/21/96

Cperator: T.P. MR

Plant Location: Seattle, WA

Source: Boiler #1 (#2 Fuel Oil)

Parts per Million Oxides of Nitrogen Concentration

Actual Calibration Value
Zero 0.1
Calibration 44.2
Run1
Time: 13:38-14:38
Avg. Meas <39.5>
Zero 0.07
Calibration 435
Zero Adjust 0.07
Calibration Adjust 44
Run2
Time: 17:05-18:05
Avg.Meas  <33.5>
Zero 0.06
Calibration 449
Run 3
Time: 18:50-19:50
Avg.Meas  <44.0>
Zero 0.05
Calibration 455

Bias Corrected Average of Test Runs 1, 2, & 3.

45.0

| 40.53 |Bias Corrected Average

<0.09>
<43.85>

Average Zero Bias
Average Cal. Bias

| 33.74 Bias Corrected Average

<0.07>
<44.65>

Average Zero Bias
Average Cal. Bias

| 43.80 |Bias Corrected Average

<0.06>  Average Zero Bias
<45.20>  Average Cal. Bias

<39.36>
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VALID RESULTS, INC.: M10 CO Raw Field Data Averages and Bias Calibration Corrections

Client: Longview Fibre

Date: 3/21/9%

Operator: T.P.M.R.

Piant Location: Seattle, WA

Source: : Boiler #1 (#2 Fuel Oil)

Parts per Million Carbon Monoxide Concentration

Actual Calibration Value 478

Zero 04
Calibration 54

Run1l
Time: 13:38-14:38
Avg.Meas  <0.24> -0.21 IBias Corrected Average
Zero 0.5 <0.45>  Average Zero Bias
Calibration 52 <5.30>  Average Cal. Bias
Run 2
Time: 17:05-18:05
Avg.Meas  <0.25> ' -0.40 ,Bias Corrected Average
Zero 0.8 <0.65>  Average Zero Bias
Calibration 5.6 <5.40>  Average Cal. Bias
Run3
Time: 18:50-19:50
Avg.Meas  <0.30> l -0.44 ]Bias Corrected Average
Zero 0.7 <0.75>  Average Zero Bias
Calibration 5.7 <5.65>  Average<Cal. Bias
Average of Test Runs 1,2, & 3 (< Det. Limit). <0.10>
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VALID RESULTS, INC.: M25A TOC Raw Field Data Averages and Bias Calibration Corrections

Client: Longview Fibre

Date: 3/21/9

Operator: T.P.MR.

Plant Location: Seattle, WA

Source: Boiler #1 (#2 Fuel Oil)

Parts per Million Total Organic Carbon Concentration (Bias Corrected Average * 3)

Actual Calibration Value
Zero 0
Calibration 34
Run1l
Time: 13:38-14:38
Avg. Meas <0.34>
Zero 0.2
Calibration 33
Run 2
Time: 17:05-18:05
Avg.Meas  <0.48>
Zero 0.2
Calibration 34
Run3
Time: 18:50-19:50
Avg. Meas <0.20>
. Zero -05
Calibration 2.6

Bias Corrected Average of Test Runs 1, 2, & 3.

33

l 0.24 Bias Corrected Average

<0.10>  Average Zero Bias
<335>  Average Cal. Bias

I 0.29 lBias Corrected Average

<0.20>  Average Zero Bias
<3.35>  Average Cal. Bias

I 0.37 IBias Corrected Average

-<0.15>  Average Zero Bias
<3.00>  Average Cal. Bias

<0.30>
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VALID RESULTS, INC.: EPA Method 6C: Sulfur Dioxide {SO2) Emisslon Rate Calculation Sheet

Client:

Date:
Operator:
Plant Location:
Source:

Longview Fibre
3/20/96

T.P. MR
Seattle, WA

Boiler #1 (Natural Gas)

Standard Pressure (Pgo): 29.92
Standard Temperature (T,y): 68
Test Barometric Stack Gas S02 0O, S02 802 S02 S02 S02 S0O2
Run Pressure  |Volumetric Flow Rate| Concentration | Concentration]| Concentration | Concentration | Concentration| Emission Rate | Emission Rate | Emission Rate
Number (Pu) "Hg (dsct/m) {ppm) (%) (ppm) @ 3% O,| (mg/dscm) (\b/dscf) (Ibhour) (tons/year) (lbs/MMBtu)
1 30.25 1,131 0.09 7.13 0.12 0.12 7.47E-09 0.00051 0.00223 0.00010
2 30.26 1,540 0.81 4.41 0.88 1.08 ' 6.73E-08 0.00622 0.02724 0.00074
3 30.25 1,699 0.48 4.74 0.53 0.64 3.99E-08 0.00407 0.01783 0.00045
<Average> <30.25> <1,457> <0.46> <5.43> <0.51> <0.61> <3.82E-08> <0.00360> l <0.01577> <0.00043>
Stack Gas Volumetric Flow Rale (dsct/m) = calculated on Volumetric Flow Rate Calculation Sheet dry standard cubic feet per minute
SO2 Conceniration (ppm) = bias calibration corrected value parts per million
S0O2 Concentration (ppm @ 3% O , ) = (ppm) * ((20.9 - 3.0)4/20.9 - stack O , ) parts per miflion at three percent oxygen
SO2 Concentration (mg/dscm) = ((ppm)*(64.07 g@-mole) *(41,500)/(1,000,000)) milligrams per dry standard cubic meter
by 40CFR60, Subpart A, Section 60.45, Paragraph F(2)
802 Concentration (Ib/dscf) = ((mg/dscm)*(0.01543 grains/mg)/(7.000 grains/b)*(35.32 cubic feet/tubic meter))) pounds per dry standard cubic foot
SO2 Emission Rate (Ib/hr) = ((Ib/Adscf) '(dscl/rn )" 60 minr)) pounds per hour
S02 Emission Rate (tonskyr) = ((Ib/r)*(24 hr/day)"(365 day/r)A2,000 Ibfton)) tons per year
S02 Emission Rate (Ibs/MMBLu) = ((Ib/dscr)*(8,710)"(20.9)/20.9 - Stack Oxygen) pounds per million Btu
B

LFC000408




VALID RESULTS, INC.:

Client:

Date:
Operator:
Plant Location:
Source:

Standard Pressure (P,,):
Standard Temperature (T4.): 68

Longview Fibre
3/20/96

T.P.MR.
Seattle, WA
Boiler #1 (Natural Gas)

29.92

EPA Method 7E: Oxides of Nitrogen (NO,) Emission Rate Calculation Sheet

Test Baromaetric Stack Gas NO, O, NO, NO, NO, NO, NO, NOx
Run Pressure | Volumetric Flow Rate| Concentration | Concentration| Concentration | Concentration | Concentration | Emisslion Rate | Emission Rate | Emission Rate
Number (Pur) "Hg (dscf/m) _(ppm) (%) (ppm) @ 3% O, (mg/dscm) (b/dsct) (Ibmour) (tons/year) {Ibs/MMBtu)
1 30.25 1,131 20.7 7.13 26.9 39.5 2.46E-06 0.167 0.7 0.03252
2 30.25 1,540 20.1 4.41 21.8 38.4 2.39E-06 0.221 0.968 0.02638
3 30.25 1,699 19.9 4.74 220 38.0 2.37E-06 0.242 1.060 0.02670
<Average> <30.25> <1,457> i <20.2> <5.43> <23.6> <38.6> <2.41E-06> <0.210> l <0.920> <0.02853>
Stack Gas Volumelric Flow Rate (dscl/m) = calculated on Volumetric Flow Rate Calculation Sheet dry standard cubic feel per minute
NO , Concentration (ppm) = bias calibration corrected value parts per million
NO , Concentration (ppm @ 3% O , } = (oppm) * ((20.9 - 3.0)/20.9 - stack O , ) parts per million at three percent oxygen
NO , Concentration (mg/dscm) = ((ppm)*(46.01 g/g-mole)*(41,500)/(1,000,000)) milligrams per dry standard cubic meter
by 40CFR60, Subpart A, Section 60.45, Paragraph F(2) .
NO , Concentration (Ib/dscl) = ((mg/dscm)=(0.01543 grains/mg)/(7000 grains/b)*(35.32 cubic feet/cubic meter))) pounds per dry standard cubic foot
NO , Emission Rale (Ib/r) = ((Ib/dscf)*(dscf/m)*60 min/hr)) pounds per hour
NO , Emission Ralte (tons/yr) = ((Ib/hr)*(24 hriday)*(365 day/yr){2000 Ibfon)) tons per year
NOx Emission Bate (Ibs/MMBItu) = ((Ib/dscl)*(8,710)*(20.9)/20.9 - Stack Oxygen) . pounds per million Btu -
-9
w

LFC000409



w -w -wr - - - - - - - -
VALID RESULTS, INC.: EPA Method 10: Carbon Monoxide (CO) Emission Rate Calculation Sheet
Client: Longview Fibre
Date: 3/20/96
Operator: T.P.MR
Piant Location: Seattle, WA
Source: Boiter #1 (Natural Gas)
Standard Pressure (Pstd): 29.92
Standard Temperature (Tstd): 68
Test Barometric Stack Gas CcO Q, CcO co CO Cco CcO CcoO
Run Pressure Volumetric Flow Rate| Concentration { Concentration Conc_entraﬁon Concentration | Concentration | Emission Rate | Emission Rate{Emission Rate
Number (Pear) “Hg (dsct/m) (ppm) (%) (ppm) @ 3% O,| (mg/dscm) (Ib/dsct) {Ib/hour) (tons/year) (Ibs/MMBtu)

1 30.25 1,131 7.66 7.13 9.96 8.90 5.54E-07 0.038 0.166 0.00732

2 30.25 1,540 7.25 4.41 7.87 8.43 5.25E-07 0.049 0.215 0.00580

3 30.25 1,699 3.73 4.74 4.13 4.34 2.70E-07 0.028 0.123 -0.00304

<Avera ge> <30.25> <1,457> <6.21> <5.43> <7.32> <7.Zb <4.50E-07> <0.038> <0.168> <0.00539>
Stack Gas Volumetric Flow Rate (dscf/m) = calculated on Volumelric Flow Rate Calculation Sheet dry standard cubic feet per minute
CO Concentration (ppm) = bias calibration corrected value parts per million
CO Concentration (ppm @ 3% O , ) = (ppm) * ((20.9 - 3.0)/20.9 - stack O , ) paris per million at three percent oxygen
CO Concentration {mg/dscmy) = ((ppm)*(28.01 gig-mole)*(41,500)/(1,000,000)) miffigrams per dry standard cubic meter
by 40CFR60, Subpart A, Section 60.45, Paragraph F(2)
CO Concentration (Ib/dscf) = ((mg/dscm)*(0.01543 grains/mg)/(7000 gralnsAb)*(35.32 cubic feet/cubic meter))) pounds per dry standard cubic foot
CO Emission Rate (Ibmr) = ((Ib/dsct)*(dscf/m)*60 min/r)) pounds per hour
b . .
CO Emission Rate (tons/yr) = ((Ib/r)*(24 hr/day)"(365 day/yr){2000 Ibfton)) tons per year
CO Emission Rate (Ibs/MMBtu) = ((Ib/dsct)*(8,710)*(20.9)/20.9 - Stack Oxygen) pounds per million Btu
&
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VALID RESULTS, INC.: EPA Method 25A: Total Organic Carbon (TOC) Emission Rate Calculation Sheet

Client: Longview Fibre

Date: 3/20/96

Operator: TP .MA

.Plant Location: Seattle, WA

Source: Boiler #1 (Natural Gas)

Standard Pressure (P,): 29.92
Standard Temperature (T..): 68

Test Barometric Stack Gas TOC O, TOC TOC TOC TOC TOC TOC
Run Pressure ( Volumelric Flow Rate| Concentration { Concentration| Concentration | Concentration| Concentration | Emission Rate { Emission Rate | Emission Rate
Number (Pa) "Hg (dsct/m) (ppm) Propane (%) (ppm) @ 3% O,| (mg/dscm) (Ib/dscf) (Ibmour) (tons/year) (Ibs/MMBIu)
1 30.25 1,131 3.3 . 7.13 4.3 6.0 3.74E-07 0.025 0.110 0.00494
2 30.25 1,540 2.8 4.41 3.0 5.1 8.18E-07 0.029 0.127 0.00351
3 30.25 1,699 3.5 ) 4.74 3.9 6.4 3.99E-07 0.041 0.1B0 | 0.00449
<Average> <30.25> <1,457> <3.2> <5.43> [ <3.7> J <5,8> <3.64E-07> <0.032> <0.139> <0.00431>
Stack Gas Volumetric Flow Rate (dsct/m) = calculated on Volumetric Flow Rate Calculation Sheet dry standard cubic feet per minute
TOC Concentration (ppm) = bias calibration corrected value ™ 3 (reported as propane) parts per million
TOC Concentration (ppm @ 3% O , ) = (ppm) " ((20.9 - 3.0)420.9 - stack O ;) parts per million at three percent oxygen
.TOC Conceantration (mg/dscm) = ((ppm)*(44.00 g/g-mole)*(41,500)/(1,000,000)) milligrams per dry standard cubic meter

by 40CFR60, Subpart A, Section 60.45, Paragraph F(2)
TOC Concentration (Ib/dscf) = ((mg/dscm)*(0.01543 grains/mg)/((7,000 grains/ib)*(35.32 cubic feet/cubic meter))) pounds per dry standard cubic foot

TOC Emission Rate (lb/r) = ((lb/dsc/) “(dsclin) 60 min/hr)) pounds per hour
TOC Emission Rate (tons/r) = ((IbMr)*(24 hr/day)*(365 day/yr)/2,000 Ibfion)) tons per year
TOC Emission Rate (ibs/MMB1u) = ((Ib/dsci)*(8,710)(20.9)/20.9 - Stack Oxygen) . pounds per million Btu .

Ly
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VALID RESULTS, INC.: EPA Method 6C: Sulfur Dioxide (SO2) Emission Rate Calculation Sheet
Client: Longview Fibre
Date: 3/21/96
Operator: T.P.MA
Plant Location: Seatlle, WA
Source: Boiler #1 (#2 Fuei Qil}
Standard Pressure (P,): 29.92
Standard Temperature (T.): 68
Test Barometric Stack Gas ey O, S02 502 S02 S02 S0z 502
Run Pressure | Volumetric Flow Rate| Concentration | Concentration| Concentration | Concentration | Concentration | Emission Rate | Emission Rate | Emission Rate
Number (Puw) "Hg (dscf/m) (ppm) (%) {ppm) @ 3% O,| (mg/dscm) (Ib/dscf) {lb/hour) (lons/year) (Ibs/MMBtu)
1 30.45 1,185 153.25 3.81 160.51 203.71 1.27E-05 0.903 3.955 0.1427
2 30.40 1,465 157.63 3.50 162.06 209.40 1.30E-05 1.143 5.006 0.1435
3 30.45 1,949 158.18 3.63 163.93 210.23 1.31E-05 1.532 6.710 0.1457
<Averagec <30.43> <1,533> <156.31> ] <3.65> <162.17> <207.78> <1.20E-05> <1.193> <5.224> <0.1440>
Stack Gas Volumetric Flow Rate (dsct/m) = calculated on Volumetric Flow Rate Calculation Sheet dry standard cubic feetl per minute
502 Concentration (ppm) = bias calibration corrected value parts per million
S02 Concentration (ppm @ 3% O , ) = (ppm) * ((20.9 - 3.0)/20.9 - stack O , ) parts per million at three percent oxygen
502 Concentration (mg/dscm) = ((ppm)*(64.07 g/g-mole)*(41,500)/(1,000,000)) milligrams per dry standard cubic meter
by 40CFR60, Subpart A, Section 60.45, Paragraph F(2)
S02 Concentration (Ib/dsct) = ((mg/dscm)*(0.01543 grains/mg)/((7,000 grainsAb)*(35.32 cubic feet/cubic meter}))) pounds per dry standard cubic foot
SQO2 Emission Rate (Ibmr) = ((Ib/dscf)*(dsct/m) 60 min/hr)) pounds per hour
SO2 Emission Rate (tons/r) = ((lbmr)*(24 hriday)*(368 day/yr)A2,000 Ibfon)) tons per year
S02 Emission Rate (Ibs/MMBtu) = ((Ib/dscf)*(9,190)*(20.9)/20.9 - Stack Oxygen) pounds per million Btu
s
o]

LFC000412




- - L.} - - - - - - - . -
VALID RESULTS, INC.: EPA Method 7E: Oxides of Nitrogen {(NO,) Emission Rate Calculation Sheet
Client: Longview Fibre
Date: 3/21/96
Operator: TP .MBA
Plant Location: Seattle, WA
Source: Boiler #1 (#2 Fusl Qi)
Standard Pressure (P.d): 29.92
Standard Temperature (T,q): 68
Test Barometric Stack Gas NO, 0O, NO, NO, NO, NO, NO, NOx
Run Pressure |Volumetric Flow Rate| Concentration | Concentration| Concentration | Concentration | Concentration | Emission Rate | Emission Rate | Emission Rate
Number (Pwr) "Hg (dsct/m) (ppm) (%) (ppm) @ 3% O;| (mg/dscm) (Ib/dscf) (Ib/hour) (tons/year) (Ibs/MMBtu)
1 30.45 1,185 40.5 3.81 42.4 77.3 4.81E-068 0.342 1.498 0.05406
2 30.40 1,465 33.7 3.50 34.7 64.3 4.01E-08 0.352 1.542 0.044286
3 30.45 1,949 43.8 3.63 45.4 83.6 5.21E-06 0.609 2.6687 0.05794
dveggg <30.43> <1,633> <39.3> l <3.65> <40.6> <75.1> <4 68BE-06> <0.434> <1.902> <0.05209>
Stack Gas Volumetric Flow Rate (dscfAn) = calculated on Volumetric Flow Rate Calculation Shest dry standard cubic feet per minute
NO , Concentration (ppm) = bias calibration corrected value parts per million
NO , Concentration (ppm @ 3% O ; ) = (ppm) * ((20.9 - 3.0)420.9 - stack O , ) parts per million at three percent oxygen
NO , Concentration (mg/dscm) = ((ppm)*(46.01 g/g-mole)*(41,500)/1,000,000)) miliigrams per dry standard cubic meter
by 40CFR60, Subpart A, Section 60.45, Paragraph F(2)
NO . Concentration (Ib/dsct) = ((mg/dscm)*(0.01543 grains/mg)A(7,000 grainsAb)*(35.32 cublic feellcubic meter)))  pounds per dry standard cubic foot
NO , Emission Rate (Ib/hr) = ((IbAdscf)*(dsci/m)*60 min/hr)) pounds per hour
NO , Em)'ssiora Rate (tonskr) = ((Ib/r)*(24 hriday)*(365 day/r)/2,000 ibfon)) . tons per year .
NOx Emission Rate (Ibs/MMBtu) = ((Ib/dscf)*(9, 190)°(20.9)/20.9 - Stack Oxygen) pounds per miflion Btu
-3
-]
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VALID RESULTS, INC.: EPA Method 10: Carbon Monoxide (CO) Emission Rate Calculation Sheet

Client:

Date:

Operator:

Plant Location:

Saurce:

Standard Pressure {Pstd):

Longview Fibre
3/21/96

T.P. MR

Seattle, WA

Boiler #1 (#2 Fuel Qil)
29.92

Standard Temperature (Tstd): 68

Test Barometric Stack Gas co Q, cO CcO co cOo CcO co
Run Pressure |Volumetric Fiow Rate] Concentration| Concentration | Concentration | Concentration { Concentration | Emission Rate | Emission Rate| Emission Rate
Number (Pw) "Hg {dsct/m) (ppm)* (%) (ppm) @ 3% O;| (mg/dscm) (Ib/dsci) (Ibfhour) (tons/iyear) (Ibs/MMB1uU)
1 30.45 1,185 0.10 3.81 0.10 0.12 7.47E-09 0.001 0.004 0.00008
2 30.40 1,465 0.10 3.50 0.10 0.12 7.47E-09 0.001 0.004 0.00008
3 30.45 1,949 0.10 3.63 0,10 0.12 7.47E-09 ~0.001 0.004 0.00008
<Average> |  <30.43> <1,533> 010> | <a.65 <0.10> <0.12> <7.47E-09> <0.001> <0.004> <0.00008>
* Reported CO concentration is analyzer detection limit (0.1 ppm).
Stack Gas Volumetric Flow Rate (dscf/m) = calculated on Volumetric Flow Rate Calculation Sheet dry standard cubic feet per minute
CO Concentration (ppm) = bias calibration corrected value parts per million
CO Concentration (ppm @ 3% O , ) = (ppm) * ((20.9 - 3.0)420.9 - stack O , ) parts per million at three percent oxygen
CO Concentration (mg/dscm) = ((ppm)*(28.01 g/&g-mole)*(41,500)/(1,000,000)) milligrams per dfy standard cubic meter
by 40CFR60, Subpart A, Section 60.45, Paragraph F(2)
CO Concentration (Ib/dscl) = ((mg/dscm)*(0.01543 grains/mg)/((7,000 grains/ib)*(35.32 cubic feet/ubic meter))) pounds per dry standard cubic foot
cO _Emission Rate (Ibhr) = ((Ib/dscf)*(dsclin)*60 min/hr)) . pounds per hour
CO Emission Rate (lons/r) = ((Ib/r)*(24 hriday)*(365 day/yr)A2,000 Ibfon)) tons per year
CO Emission Rate (Ibs/MMBtu) = ((Ib/dscf)*(9,190)*(20.9)/(20.9 - Stack Oxygen) pounds per million Btu
w
S
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VALID RESULTS, INC.: EPA Method 25A: Total Organic Carbon (TOC) Emission Rate Calculation Sheat

Client: Longview Fibre

Date: 3/21/96

Operator: T.P. MR

Ptant Location: Seattle, WA

Source: Boller #1 (#2 Fuel Oil)

Standard Pressure (Pyy): 29.92
Standard Temperature (T.). 68

Test Barometric Stack Gas TOC Q, TOC TOC TOC TOC TOC TOC
Run Pressure | Volumetric Flow Rate)] Concentration | Concentration| Concentration | Concentration | Concentration { Emission Rate'| Emission Rate [ Emission Rate
Numbar (Pw) "Hg (dsct/m) (ppm) Propane (%) (ppm) @ 3% O, (mg/dscm) (Ib/dscf) {!b/hour) (tons/year) (Ibs/MMBiu)
1 30.45 1,185 0.7 3.61 0.7 1.3 8.10E-08 0.0068 0.026 0.00091
2 30.40 1,465 0.9 3.50 0.9 1.6 9.97E-08 0.009 0.039 0.00110
3 30.45 1,949 1.1 3.63 1.1 20 1.25E-07 0.015 0.066 0.00139
<Average> r <30.43> <1,533> <0.9> <3.65> <0.9> <1.6> <1.02E-07> <0.010> <0.044> <0.00113>
Stack Gas Violumetric Flow Rate (dsct/m) = calculated on Volumestric Flow Rate Calculation Sheet dry standard cubic feet per minute
TOC Concentration (ppm) = bias calibration correcied value*3 (reported as propane) parts per million
TOC Concentration (ppm @ 3% O , ) = (ppm) * ((20.9 - 3.0)/20.9 - stack O , ) parts per miilion at three percent oxygen
TOC Concentration (mg/dscm) = ((ppm)*(44.00 g/g-mole)*(41,500)/1,000,000)) milligrams per dry standard cubic meter

by 40CFR60, Subpart A, Section 60.45, Paragraph F(2)
TOC Concentration (Ib/dsct) = ((mg/dscm)”(0.01543 grains/mg)/((7,000 grainsAb)*(35.32 cubic feet/cubic meter))} pounds per dry standard cubic foot

TOC Emission Rate (Ib/r) = ((ib/dscf)*( dscmﬁ) *60 mintir)) pounds per hour
TOC Emission Rate (tons/yr) = ((Ib/r)*(24 hr/day)*(365 day/yriA2,000 IbAon)) tons pes year
TOC Emission Rate (Ibs/MMBtu) = ({Ib/dscf)*(9,190)*(20.9)/20.9 - Stack Oxygen) pounds per million Btu

18
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APPENDIX B:

Field Data

Method 1 Sample Point Location
Method 2 Volumetric Flow Rate
Method 4 Stack Gas Moisture
Method 5 Particulate Matter
CEM Bias Calibrations
CEM Strip Chart Recordings

Visible Emission Observation Forms

VALID RESULTS,INC
5223 22nd Ave. N.E,, Suite B » Seattle, WA 98105-5746 » Tel (206) 522-5665 » Fax (206) 524-4710
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VALID RESULTS EPA Method 1&2: Sample Point Locatlon and Volumetric Flow Rate Determination 277/1 A

-

Client: 7.\,\y YLD l ,J W Stack Diameter (De or Ds): Z3. }S‘
. [Date: 3l 26 7 qu Upstream (A): [T
" [Operator: ~T¢. m [4 Downstream (B): 2" :
Plant Location: <_cwalk{ , w! fi Minimum # Points: (= " 5
. [Source: lctn " Feoztar - Pitot Tube ID#: __ 1ZA g 233"
Fuel Type: \jg\ €a> Pitot Tube Coeft. (Cp): 0.3 o
.|Load Rating:  amai&, Pitot Cal Date:
' |Barometric Pressure (Pbar): Stack Temp TC ID#: IZA
Standard Temperature (Tstd): TC Cal Date:
Standard Pressure (Pstd): 29.17_|% Oxygen (%02): =is .
. |Stack Static Pressure (Pstatic): % Carbon Dioxide (%CQ02): € j. Equivalent Diameter = Stack Diameter (Ds) or 2*Length*Width/(Length + Width)
Time: —es=man (1209 Moisture Content (%H20): & Stack Area (As) = (1/4*PIE*(Ds)‘(Ds)) or ((De)*(De))
|Run #: &_ [Pre-Tes)) Equipment Checklist: Pitot Tube Leak Check: Stack Pressure (Ps) = Pbar + (Pstatic/13.6)
" |Port ID# ~ Point # (% Stack ID Port Probe Cyclonic Pitot Tube |Stack Temp.| SQRT
Depth Marks | Zero Angle | DeltaP | Ts Deg F | (Deita P)
{2z ¥ “ 4 & D2 26 2
t s.S 2. o. 3 .
Lo w.% 3 o2 A = Gt
i 8.2 3 b.0Z Z IO N upstrear‘n
5 .9 A D.v% «
1 12.5 I oguvz | 278 b0
‘%' 12% i - ‘;,Z)—— 252 It
] 515 607 4"t oy ,,
3 24.9 ) B = 3F2
Z 202 QN2 e w2 downstream
1 243 [y 2 258 e
CEMN by '(‘M""(“u
- 7 bt
PYZTNS
I 31 v
Averages i R
Post-Test._ Pitot Tube Leak Check:
Molecular Weight Wet (MWs) = ((0.44(%C02) + 0.32(%02) + 0.28(%CO + %N2))*(1-%H20) + 18(%H20))
Stack Gas Velocity (Vs) = (85.49"Cp*(SQRT(Delta P))*(Ts + 460)/(Ps*MWs))
Stack Gas Volumetric Flowrate = (60*(1-%H20)"'Vs*As*((Tstd + 460)/((Ts + 460))*(Ps/Pstd)) &
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VALID RESULTS, INC., EPA Method 2: Volumetric Flow Rate Determination

Rua 1

Client:  Aendwtasd T1DA8 Barometric Pressure (Pbar): 2.2 |Pitot Tube Coeff. (Cp): 0.84
Date: 3/26/8u Standard Temperature (Tstd): 68|% Oxygen (%02): s
Operator: P .mL Standard Pressure (Pstd): 29.92|% Carbon Dioxide (%C02): ¥
Plant Location: jﬂﬂu L) Stack Static Pressure (Pstatic):- .2 |Moisture Content (%H20): it
Source: (Cenven Brorn— Bealiss |Fuel Type: Stack Diameter (De\Ds): 2375
Run#: | Time: ‘Y7 Load Rating: N/A Stack Area (As):
—
Port ID# | Point# | % Stack Port Probe Cyclonic | Pitot Tube | Stack Temp. SQRT
Inside Diam. Depth Marks | Zero Angle| (Delta P){ (Ts) Deg F | (Delta P)
- /< 57-9 y 21.3 <G 0.0 258
& 733 2¢.2 <s 0.02 260
10 58.2 24.9 <3 2.0 2¢L
7 <7.3 23y {3 201 26F
K F5.0 21.£ 27 o.02 217
+ SA 14.3 4 0.0 251
¢ 356 (2.5 ’ 0.0 254
£ 250 o B o2 2 s,
f 13 82 oL 255
7 il % bg go24 239
2 ¢ 55 4, 74%5 29
] z.1 4y v 0.0L 260
W (Z i 8 n vl NeZ 25§
Pid s i vl D:eey 2¢-0
/¢ N ; o.c2 265
q | c.02. 2¢9
2 o2 Z4Y
? c02 27%
¢ | £C2- 283
5 X o.02 25
i 4 02§ | 2%3
2 02 2318
2 7 au 211
i - v y 002 2¢3
<Average> |

Molecular Weight Wet (MWs) =

—

MWs = Lb/.b-Mole

(0.44(%C02) + 0.32(%02) + 0.28(%CO + %N2))*(100-°

%H20) + 0.18(%H20))

Vs =

Feet per Second

Stack Gas Velocity (Vs) = (85.49'Cp*(SQRT(Delta P))*(SQRT((Ts + 460)/((Pbar + Pstatic/13.6)"MWs)))

Qs(corr) =

Corrected Stack Gas Volumetric Flow Rate (Qs) = (60"((100-%H20)/100)"Vs*As™((Tstd + 460)/(Ts + 460))" (Ps/Pstd))
Standard Dry Cubic Feet per Minute

Actual Cubic Feet per Second = 60"Vs*As

Qs(actual) =

Actual Cubic Feet per Minute
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VALID RESULTS, INC.: EPA Method 2: Volumetric Flow Rate Determination

Client: Lanciiesd b bre Barometric Pressure (Pbar): 3¢.2< Pitot Tube Coeff. (Cp): 0-84 &5
Date: 3/7p /4L Standard Temperature (Tstd): 5 |% Oxygen (%02): 7 .
Operator: 12 . "R Standard Pressure (Pstd): 29.92 |% Carbon Dioxide (%CQ02): 8
Plant Location:<x, . 44€¢ . A Stack Static Pressure (Pstatic): -c o4 |Moisture Content (%H20): e
Source: " ietiye- DrasS Fuel Type: Mr,&,-ep 8en_ Stack Area (As):
Run#:2 |Time: |(o(3 Load Rating: Pre-Test: Pitot Tube Leak Check  +—
Port ID# | Point# |% Stack ID Port Probe Cyclonic | Pitot Tube |Stack Temp. SQRT
Depth Marks | Zero Angle| DeltaP | Ts Deg F | (Delta P)
[ 2 - o .04 z&4
19 205 z52
[0 s o-04 57
9 0o 7 3%
= \ 005 2 (00
7 0\ .04 25
2 TN 004 9 &5
: N 4 0.0% SS%
y Aald " co% A5
i T e K 2SS
2 0.d5 230
| .02~ 748
et 12 8% 2.53
! Gow 288
10 N Lo¥ & 0L 290
g .0 Z‘io
2 sl 0. 250
2 000 e
Iz /\'\ O.o'{ Qqs
S 2 001 297
4 s e 0.03 e
et L 0.63% 294
T . e 02.0% 2
/ ) S AT 2423
Averages
Post-Test:  Pitot Tube Leak Check:

Molecular Weight Wet (MWs) = ((0.44(%C0O2) + 0.32(%02) + 0.28(%CO0 + %N2))*(100-%H20) + 0.18(%H20))

MWs= [ |ibAb-Mole

Vs =

Stack Gas Velocity (Vs) = (85.49°Cp*(SQRT(Delta P))*(SQRT(Ts + 460)/((Pbar + Pstatic/13.6)'MWs))

l::] Feet per Second

Stack Gas Volumetric Flow Rate (Qs) = (60°(100-%H20)"Vs*As*((Tstd + 460)/((Ts + 460))’(Ps/Pstd))

Qs = :]Standard Dry Cubic Feet per Minute
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VALID RESULTS, INC.: EPA Method 2: Volumetric Flow Rate Determination

Client: Lgneon o Sibre Barometric Pressure (Pbar): <2< |Pitot Tube Coeff. (Cp): 0.8 s
Date: 3/zcvG¢ Standard Temperature (Tstd): =&  |% Oxygen (%02): 4.7
Operator: TRT (L Standard Pressure (Pstd): 2857 |% Carbon Dioxide (%C02): Q¢
Plant Location: < setile vl Stack Static Pressure (Pstatic)-~ o6 Moisture Content (%H20): /¢
Source:C! cay o Tyraess  BeA L [Fuel Type:  jivid Gas Stack Area (As):
Run#: % | Time: (2c< Load Rating: Pre-Test: Pitot Tube Leak Check
Port ID# | Point # |% Stack ID Port Probe Cyclonic | Pitot Tube |Stack Temp. SQRT
Depth Marks | Zero Angle| DeltaP | Ts DegF | (Delta P)
W 12, ~1 Oou 282
fr > e : 0.0 ABS
o i ¥ * Ocxs 28
S S (Y oTP) 291
% A \ ko zaf
) » '\L \ (3 D Ziq
v calag Voond ¥ Ol 29y
| R O.cN SOZ
3 £2:04 302
2 7 B 003 284
\2 1 s.09 299
1] 0.05 297
_lo 3 P o.oxp 28w
q O- O Z q0
2 205 29
¥ 2. ow 2‘*2’
& O.Cs 298
b} o.o% 240
Calhe | o .04 249
3 G.0> 251
= N C.o4 7_-(8
! Qo4 20,7
B
Averages
Post-Test:  Pitot Tube Leak Check:
Molecular Weight Wet (MWs) = ((0.44(%C02) + 0.32(%02) + 0.28(%CO + %N2))*(100-%H20) + 0.18(%H20))
MWs= [ |ibAb-Mole
Stack Gas Velocity (Vs) = (85.49°Cp*(SQRT(Delta P))*(SQRT(Ts + 460)/((Pbar + Pstatic/13.6)*MWs))
Vs = :] Feet per Second
Stack Gas Volumetric Flow Rate (Qs) = (60°(100-%H20)"Vs*As*((Tstd + 460)/(Ts + 460)) (Ps/Pstd))
Qs = :IStandard Dry Cubic Feet per Minute
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FIELD DATA SHEET

METHOD #__ Y

‘(;\\:\\ |

57

CLIENT: Loncyiew Fbre

DATE: 3/ 2C / G0

A
LoAD: Nt

LOCATION: S¢ o it . wifd

FUEL: s\\C-b CDE 5

OPER:

W@ METER #: Nel# i

METER Yd: j-ccé3

aon | pont | Toe | caswerer | METERTEMP.(F) | STACK TEMP | METER RATE| IMP TEMP A
@ fe INLET | OUTLET (°F) ctm) (°F)
sTART 13737 |dz 2d | 42 Yy o b Sl L
1342 |Tus 10s | Q2 <2 o.% |34
3-47 | 1416qs | 13 b 8. 33
evo  [1352 |50 vyw2 | HH Uy e 1 | Volume SR
ave- [13S7 [ 182431 | 4% L_‘-‘_l_
1 SAMPLE PURGE A ] e INTIAL NET  |INITIAL LEAK CHECK
Int. Time IMPINGER #1 Wol. 4 Lol A ’44.4 6.00% ofm@ _J& Mg
e wemceRe2 | 590.] [578.3 | 11§ |FmNALLeAx check
Final IMPINGER #3 485\ |aez.4 | (% | 2c0d m@ (2 Mg
@ IMPINGER #4 - Total Wgt/Vol H20 Coflected
SILICA GEL WT 2.5 | 1ace.| 6.1
aon | powt | e | casmeren | METERTEMP,(*F) | STACK TEMP | METER RATE| IMP TEMP | PUMP VAC 1772 A
12 e INLET | OUTLET (°A letm) " (*A ("Hgl Barometric Press.
seas | 1402 | Isviaz] Y4 | 4z -3 =% |
407 17524450 dy | i Oomsfaay - 4ol
gz (15987240 | Y\ ©s 135 \ e D
e 1417 | 162329 [ | Uy o5 |33 \ Vokume | M oweture %
ave: | 1422 | 77U s-75S | Slu < 33
- SAMPLE PURGE ¥ FINAL INTIAL NET  |INTIAL LEAK CHECK
Int. Time IMPINGER #1 cfm @ “Hg
@ IMPINGER #2 FINAL LEAK CHECK
Final IMPINGER #3 ofm @ “Hg
e IMPINGER #4 Total Wet/Vol H20 Collected
SILICA GEL WT
pun | pomt | Tme | casmeren | METERTEMP (°F) | STACK TEMP |METER RATE| IMP TEMP '
i#) 1 NLET [ OUTLET (°F) ctm) (°F)
START | ILI2]
sz [leq iz | e ful .S 23
1437 {372.080 [ LN el o e | R
END L N
AvG., p Nk
3 SAMPLE PURGE : TR FINAL INITIAL NET  |INTIAL LEAK CHECK
Int. Time IMPINGER #1 cfm @ "Hg
e IMPINGER #2 FINAL LEAK CHECK
Final IMPINGER #3 cfm @ "Hg
e IMPINGER #4 Total Wgt/Vol H20 Collectad
SILICA GEL WT

METHAWKS . XLS 12/21/83
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CUENT: Lone yiews

£ hre

FIELD DATA SHEET

METHOD #__~\

-
DATE: _2(720/ QS _

L
LOAD: ”%_@

Ry

ocaTIoN: Sradtle | Wik

a L

58
FUEL: Nod Geo

OPER: (M METER #: Nwf+i METER Yd: |00 83

aon | pomt | vowe | casmersn | METERTEMP.(*R) | STACK TEMP [METER RATE| P TEMP
(#) i INLET OUTLET (°F) {cfm) {°F)
start 1548 | T2 57 | 4S|4 R -
Ses TIS GBS .t 4 0.5 23
o8 [MT.wgs {44 | 39 [
o lyeos NBO2@3 | M 39 65 | 3
AVG. |lio 0B -
1 SAMPLE PURGE S emac | onmac | ner  [inmacceax cnecx
Int. Time IMPINGER #1 7860 | erd 104.6 | ccc? eme (4
e IMPINGER ¢2 9. |9a¢) | 9.0 |PnaLLeax cneck
Final IMPINGER #3 4859 | ¢85.) 0.9 0004 etm@ 1D Mg
e IMPINGER #4 Total Wgt/Vol H20 Collectsd
sucacewr | B¢ 9 80;_’ S 5.0
aon | pont | Tmae | casweren | METERTEMP.(*R) | STACK TEMP | METER RATE| P TEMP
0 o INLET | OUTLET (°F) {ctmi 1°F)
sTaRT (1L [28S.3ec | U S oy 53
lwgR [2871.410 ds 39 (5.5 >4
728 | 1go.doez | Y\, o 0-S 3%
END 38 |28 (Y Ll 0.$ 1.35
ava. [lw3® [195 4o | “lu Y| &N - 155 \
2 SAMPLE PURGE : , AnaL | wma | ner  |mmaL Leax cueck
Int. Time IMPINGER #1 ctm @ "Hg
@ IMPINGER #2 FINAL LEAK CHECK
Final IMPINGER #3 cfm @ “Ho
e IMPINGER 24 Total Wgt/Vol H20 Collected
SILICA GEL WT
aone | pomt | e | casmergn | METERTEMP, (°F1 | STACK TEMP | METER RATE| IMP TEMP | PUMP VAC
) = WLET | OUTLET 1°F) (ctmi (°F)
start | i8R | 107432 | QU | G-S | 34
l(p‘{B OO 17 un 40 G5 S
L48 | Boz 8SS
S 5 _& R Moisture %
AVG. I
3 SAMPLE PURGE - avaL | mma | wer  |iNmaLieax execk
Int. Time IMPINGER #1 _cm© "Hg
e b e FINAL LEAK CHECK
Final IMPINGER #3 cfm @ “He
(=] IMPINGER #4 Total Wgt/Vol H20 Collected
SILUCA GEL WT
METHAWKS XLS 12/21/83
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CLIENT: bLoncyuie: F.bre

FIELD DATA SHEET
MeTHOD #_ A

'Q\A\}

LOCATION: Z- -t  wi )

59
Ga;

FUEL: P

DATE: 3i2c/4b LoAD: VAR OPER: __ M METER #: Nt 21 METER Yd: (.0cc3
con | out | Taae | Gasmeresm | METERTEMP(°F) | STACK TEMP | METER RATE F
) e INLET | OUTLET (°F) (ctmi
start_|Nuz | ov Sel | 4T | 4y 0.3
142 | 8o €35 | Y42 43 ¢S
7 |PCR. 3z | dz | D ¢S
mo 733 [BU ¢33] 4T |3 o-5
ave. |od [8a3.¢32] L3 dO C-S5
1 SAMPLE PURGE q enac | wmar | wer  |inmiaLieak cueck
Int. Time IMPINGER #1 2484 |44 d | 1042 oo ome (4 He
) IMPINGER #2 Lob.9 549 | 3, § [FiNAL LEAK CHECK
Final IMPINGER #3 qe1.2. |485A {.3 OW2 ame__ (S "Hg
e IMPINGER #4 Total WytVel H20 Collected
sucacawr | 9129 |[8on. 8| §.0
o | pont | T | casmersm | METERTEMP. ("R | STACK TEMP | METER RATE| IMP TEMP i
) « INLET | OUTLET (°F) {ctm (°R {"Hgl Barometric Press.
START _|[Pc® | Bl w0 |~ '
1B13 [&\8 w72 | Uy | W o.5 34 ’
1218 1820.3131 45 | 4z, 0.< ol e
oo 1£23 |82334¢| Gu | 44 ¢.s | 235 | | Volume | Moieuwe %
ava. | (628 825-‘[4’] Y&y | 44 O3 23 !
2 SAMPLE PURGE Baiis FINAL INTIAL NET  |INITIAL LEAK CHECK
Int. Time IMPINGER #1 ofm @ *Hg
e IMPINGER #2 FINAL LEAK CHECK
Final IMPINGER #3 ctm @ “Hg
e IMPINGER #4 Total WouVol H20 Collected
SILICA GEL WT
aun | pont | Te | caswers | MEVERTEMP, (R | STACK YEMP | METER RATE| IMP TEMP | PUMP VAC
(#) 1 INLET OUTLET (°F) (ctm) [°F) (*Hg) Barometric Press.
stanr [1223 |ETBA4T | 47 | YR 35 | 33 '
ieael & v | 4 YT 5 | 34 e
g3 |B33 68| {7 | 42 oS |39 [ o
END ¥ B Volume "
Ava. 7.1
3 SAMPLE PURGE R AnaL | omema | wer  |iNmaLLeax ceck
Int. Time IMPINGER #1 cfm @ "He
e i £3 FINAL LEAK CHECK
Final IMPINGER #3 cim @ “Hg
) IMPINGER #4 Total Wgt/Vot H20 Collected
SILICA GEL WT

METHAWKSXLS 1272183
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VALID RESULTS , EPA M&thod 5: Parficulate Air Emissions Test b = > e 3
Client: Linvee ey Fibme Equipment Material ID#_| Cal Date|Value [ Impinger Weight Gain | Net Charge
Date: =/ 21/ Q. [[Nozzle oAz %1 s2AL  IDN= 6 29 # |[Vfinal |Vinitial | Gain | Solution
Operator: o~ 2cc o Pitot Tube: <5 aza Cp=_o.%4 1 | wdRifseds Jloea | Hpee DI
Plant Location: =, .. +tt. Stack TC: ss 32 N Yd= /o0c3 2 |ema . #|sqrz | zs [ube PRI
Source: 2o~ RTL/ hr Buale {Meter: Nt o DeltaH@= (qz7o)]l 3 [(dasq (d82.¢ { 3

Fuel Type: Tic.cel xmz Filter: Iass 26l 4 346y |13 121 | S Gel |

Load Rating: veu ioote Probe Liner: 316 SS ___, Pyrex Glass ___, Quartz Glass «— , R0y .| -3

Barometric Pressure (Pbar): 23> 1S Total Moisture Gain = (0#.9+/9 .0

Stack Equiv. Diameter (De): 723 -1 5 Standard Temperature (Tstd): &

Stack Moisture (%H20): l e Standard Pressure (Pstd): 29 Q2 ORSAFO2 Cém 3 &

R Stack Static Pressure (Pstatic): -o o3 ORSATE02 Cim 12,

Pre-Test: Equipment Checklist: __.~ VREPAM1,2 _ Sample Train Leak Check: Pre-Test ec.: @ /5 "Hg, Post-Test o @ (<~ "Hg |
Port ID# Pitot Tube [Stack Temp. Meter Temp. |DeltaH | SQRT Filter | Probe |Imping Pump
Point # lime: Meter Value: Delta P |Degrees F Tmin Tmout (Delta P)] CFM|Temp | Temp | Temp | Vacuum

F32

& B33 . 39 oo 23 i 20 2.34 23 235 S (%
\y 855 . 552 035 251 a9 30 3 lee 23z | 235 &3 s
o 2% . B2t o o3y 3 Sl =0 FU 2Jo | 237 (7
) o (O g ) 0038 2,50 WY 36 3. z23< | z3s | sy 17

& oz . S Y © 035 i 3o wAa 3 o 232 23 &)

T gu-l g3% o 040 7 49 RO s 3.55 231 25 | S4 (%
Lo b 1t G e 5 o.oo L60 3¢ 2\ 3.65 232 23w 3
= 543, 3312 o odS bl b 0 kA Ao 252 | 290 | S [e
“ 8s\.5%3 0.03S 34 Ly ut P 235 2% oy § &
3 &HSY. 20s © o6 32 (427 wt .20 232 230 %
2 e 323 [SRTIE) 35D g eF 0.430 23| 23| g 't
1 258 . 342 C.ote 2AH3 L [TX) ot %

Qu0.2¢3
Switheel Ipp 4 Léak V o> 14" Mg ak|oooy, D 1Y o ooy bk 15 ks

W 2 Euocs o BB L.C270 3\ (3 Rl .69 243 | 245 o2 =
\ _ Bwe2.Suz c.o\Ss 253 1 LY {55 4~ e i et -]

2 Eos.a0 °.0\0 334 3z ue G.524 Z51 Z2dz <y 4

q Q% 19T 0.010 3344 1z (oS o0 Qz? 550 24\ oy =

) Fro 15) 0.0\ 231, 33 G 0925 zd® | zdqo | 4l 3

2 Biots. 563 0.010 35 33 LG 091% 250 24| 29 3

Y S92 0025 252 3 [Pk 3.8 243 K4 29 ©

= DH.92% &.040 36 13 9 EXTLS 14w | g4% 29 9

< Sl 552 o. oo Eal T 2 2 -

3 O .43 0020 L] 14 ok (-84 249 | 943 5 »
2 273 Q.60 6.020 9355 119 oy 525 240 | K43 5.
| T 2035 235 U ws 3.0 a
1502 o2 22 Lo . e
Averages bl e e e
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VALID RESULTS, EPA Method 5: Particulate Air Emissions Test

Cllent: Conyaic  Eibre ]rérquipment Material ID# | Cal Date[Value Impinger Weight Gain | Net Charge
Date: Sz /S [[Nozzle Dn = c.v ¢ # |Viinal [Vinitial | Gain [ Solution
Operator:  w~. Qex <. Pitot Tube: e Cp= © x4 1 ks 5181 JteB.2 | HAcC DT
Plant Location: SieAM\e Stack TC: g5 Yd= | ovos 2 lpozdleos | €3 | 1inecpT
SOUrce:  2¢ .. BNU/ We,iled Meter: e Delta H@= 1.«379 3 |58 |sis. % o 2]
Fuel Type: = Filter: Claos | |33 4 b2z | 3Y Sl el
Load Rating: v, cow Probe Liner: 316 SS __, Pyrex Glass ___, Quartz Glass _ &, golle 1612
Barometric Pressure (Pbar): 3¢ v Total Moisture Gain=___
Stack Equiv. Diameter (De): 22§ Standard Temperature (Tstd): /% o
Stack Moisture (%H20): 1w Standard Pressure (Pstd): po g GRBAT 02 3.5 CEm
Run #: 2 Stack Stalic Pressure (Pstatic): - ©. < QBSATCO2 12.¥ c E
Pre-Test: Equipment Checklist: VREPAM1,2 Sample Train Leak Check: Pre-Test e.u. @ "Hg, Post-Testow: @ (5 "Hg
Port ID# Pitot Tube |Stack Temp. Meter Temp. |DeltaH | SQRT Filter | Probe {Imping Pump
Point # Time: Meter Value: Delta P _|Degrees F Tmin Tmout (Delta P)| CFM|Temp | Temp | Temp | Vacuum
1ssY
LWz 285 55y .35 30w g T 4y g1 | 2o | S% ts
ull TS, W2 i T B Som i3 i i 2.8 Rue |257 53 a
1o B39 . 335 ©.u30 132 14 3 7.0 - 258 259 Sy 4
3 $A0. 215 e.s3e Buo 15 2Y 352 zue | €37 |s s
21 RQz. 14 .03 34 7= 5 322 2w | 2o 5% I+
? s 13 o003y 7 310 24 2D e\ 258 S It
Cx A WY PR 247 27 23 z.67 28y | os8 S¢ LS
< @14 a3z ©.03%" By 17 17 323 2s% | 259 | SS -
“ age. 45 ( RS sz 13 1Y B3t 257 |Z2we | S8
3 Ao .S%z ©. 0% 23 27 24 3.0 Zeeps | 2354 sS
2 e 1 ©.olc 287 =< 17 o460 251 | toe S
( e OS5 0.0 2 eo 74 o 3. 23 g Zeo | 255 | SB
Gy L8598
e G 3% OGN 3Ce =2 X | Y- 3> 2.9 | T 31 (s
o : A3 .62 oot 326 "% 12 .75 wed | 252 | S) (e
0 Qe Bz -t o % o1 A 22 > e 2 K258 2, («
q . o3 L ofy p S ¥ i & 3wt Z3% | Zug 8 "
(o qel. S5 <, efo Beeq ! T 2.3l 2z | Zao Ces 7
? G . N3 .o 0 2977 0 2 e | g5 | it S e
L Gge. . 24 oo (0 Nera 9% 1 55 ( o I W o8 (2
y AzZ%.245% Oy o 347 13 qe 3 S 255 | 2354 > (s
. 23 L woy 0o S 347 29 14 3.2 255 | 2we [5u (&
p 434, (27 Y 2 2 T 0 5.<lle 258 | zoe | Sy O
z 30 012 203 S 715 14 1 3.52 251 2w0 | S9 11
| s (5Y . o e AL e “.00 256 | 268 S AL
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VALID RESULTS , EPA Method 5: Particulate Air Emissions Test

Client: ' L curc  Flsce l@ulpmem Material ID# | Cal Date|Value [lmpinger Wei Jht Gain ] Net ~ Charge

Date: Nl Sy |[Nozzle Dn= ¢5.,25 # |Viinal [Vinitial | Gain | Solution

Operalor:  ¢~2 e.._. |[Pitot Tube: LRt Cp= o.p.¢ 1 | Getr | LB

Plant Location: Szc M\ lo |IStack TC: R e Yd = cox 2 s |eerse

Source: sy < Mater: el S Delta H@= (.q31¢ 3 |qtey |45

Fuel Type: w.lo v 2 Filter: " GQeon 12y 4 |ozs | g

Load Rating: ;. .« \¢ Probe Liner: 316 59 ___ Pyrex Glass ___, Quartz Glass ____, T3¢

Barometric Pressure (Pbar): s. < Total Moisture Gain =

Stack Equiv. Diameter (De): z3.9¢ Standard Temperature (Tstd): ©%

Stack Moisture (%H20): \.. Standard Pressure (Pstd): T2 QRSAT 02 3.6 ce™

Run #: 2 Stack Static Pressure (Pstatic): -& 53 QBSAT CO2 125 CEm

Pre-Test: Equipment Checklist: VREPAM1,2 Sample Train Leak Check: Pre-Test ,...y @ _rx "Hg, Post-Testwwd @ £x- "Hg
Port 1D# Pitot Tube |[Stack Temp. Meter Temp. [DeltaH | SQRT Filter | Probe |Imping Pump
Point # Time: Meter Value: Delta P |Degrees F Tmin Tmout (Delta P)] CFM|Temp | Temp | Temp | Vacuum

(&S5

it 142 .53 | ©8a70 345 71 A e 2e3 | 2ub s5q S

( Gt F.lte .00 359 ™~ 12 sS4z 20d | 2% S [

10 a4 3, K 8ce (3 OK&X 53% | 27 5.4 20e> 25 (EV5] 12

X A5 L 2> _ocase Feo 4 i S.4o U0 | Zue Cee 12

$ e 27 . Oloe B> 1S It S {6 2eay 2o e 12

1 +S8 % oexo S 359 21 2o <. B%Y Zeo e [ 'y

[ Gy 2t obs 25 14 2 ) 2wz | 707 (et ‘2

= Geed . 427 o ol 759 214 o & Zu 2l 2004 | (! {2

< 1. 05y oo 356 Bo T2 2.\ 2te( | Tw) o NS

B 59¢c.. 549 0-0Ll 533 B 8 b | S oM —uUb | 2eag Ls2 13

2 2y Sk H2| o Xy 332 el & - | 20> | 2@ “ (2

[ A1 48> S o> S 8¢ 2¢f 574 polPL | 20l Cy (-

%0 .02y
gt Q0 o2 7 were 339Gl s Le 4@ 26 | Tus e 1=
T ¢33 BEY oo 360 AT 1z W32 ey | gz Cees 1z

(o q57. o O, D 33 v P 1s b st w2 zwH Cel 12

T 4O - Yu4 ©.070 32 Te 2 w22 2u3% | %z | g

% 44%. 182 © w0 T enl T v o 5 o A, S A T cail] LY 3 1N AT

7 4911t (010 33 3 27 | et 2%2 | 2077 Lo | 2

e oé-3e o OLers g T4 19 S| 2 2 et U %

1 s 512 X0 By i 1S s 247 Zul Ul et
oo . 827 _.ee B2 1 g e B T~ & Zue | Row (e t
cox, et 0 .cxo0 24 2 i <-4l 7eo | 21| (co i~

oz ST o o0 258 s 0 q.5> a7 | Tt | of ™~
Cogo | 38t e 1 |«p3 205 | 207 ]| wa

N
N
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VALID RESULTS, INC.: EPA Method 5: Particulate Air Emissions Test Data

Client: Longview Fibre}l Equipment Material ID# Cal Date Value Impinger Weight Gain Net Charge
Date: 3/21/96 Nozzle Quartz 5/81 3/21/96 Dn = 0.629 # Vfinal | Vinitial Gain Solution
Operator: M. Regan Pitot Tube: 316 SS 72A 3/1/% Cp= 0.84 i | 689.6 5845 105.1 |HPLC H20
Plant Location: Seattle, WA Stack TC: 316 SS 72A 3/1/96 Yd = 1.0003 2 599.7 597.2 25 HPLC H20
Source: Boiler Meter: Nutech #1 2/17/96 Delta H@= 1.9378 3 4939 492.6 1.3 empty
Fuel Type: Diesel #2 Filter: Glass Fiber VR132 4 796.3 777.3 19.0 Silica Gel
Load Rating: variable |Probe Liner: Quartz Glass
Barometric Pressure (Pbar): 30.45 Standard Temperature (Tstd): 68 Stack Oxygen (%02): 3.81 Impinger Water Weight Gain = 1089
Stack Diameter (De): 23.75 Standard Pressure (Pstd): 2992 Stack Carbon Dioxide (%C02): 12.62 |Silica Gel Weight Gain = 19
Test Run #: 1 Stack Static Pressure (Pstatic): -0.03 Stack Moisture (%H20): 16
Port ID & Pitot Tube | Stack Temp. Meter Temp. Delta H SQRT
Point # Time: Meter Value: Delta P Degrees F Tm -in Tm - out (Delta P) CFM
S12 0.0 833.339 0.035 331 71 70 3.19 0.187 1.23
S11 25 835.552 0.035 351 71 70 3.11 0.187 1.20
510 5.0 837.821 0.035 351 70 70 311 0.187 1.20
S9 75 840.145 0.035 350 69 70 3.11 0.187 1.20
S8 10.0 842.581 0.035 349 70 69 3.11 0.187 1.20
s 125 844.837 0.040 349 70 71 3.56 0.200 1.38
S6 15.0 847.315 0.040 350 70 71 3.56 0.200 1.38
S5 17.5 849.732 0.045 350 70 71 4.00 0.212 155
S4 20.0 851.873 0.035 345 67 67 3.11 0.187 1.20
S3 22 854.205 0.010 330 68 67 091 0.100 0.35
S2 250 856.323 0.010 300 68 67 0.94 0.100 0.36
S1 27.5 858.742 0.010 283 69 68 0.97 0.100 0.38
30.0 860.203
W12 860.488 0.020 315 69 71 1.86 0.141 0.72
Wil 325 862542 0.015 333 71 69 1.36 0.122 053
W10 35.0 863.904 0.010 334 72 68 0.91 0.100 0.35
w9 375 865.792 0.010 334 2 69 0.91 0.100 0.35
W8 40.0 867.151 0.010 336 73 69 0.91 0.100 0.35
W7 425 868.503 0.010 351 73 69 0.89 0.100 0.34
W6 45.0 869.831 0.035 352 74 69 311 0.187 1.20
W5 475 871.923 0.040 351 73 69 3.56 0.200 1.38
W4 50.0 874 352 0.040 344 74 69 3.59 0.200 139
W3 52.5 876.932 0.020 344 74 69 1.80 0.141 0.70
W2 55.0 879.182 0.020 335 77 64 1.81 0.141 0.70
Wi S7S 881.184 0.035 330 76 64 3.17 0.187 1.23
883.226
Averacoc A9 ﬁﬁ" g
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VALID RESULTS, INC.: EPA Method 5: Particulate Air Emissions Test Data :
Client: Longview Fibrel] Equipment Material D# Cal Date Value Impinger Weight Gain Net Charge
Date: 3/21/96 Nozzle Quartz 5/8-1 3/21/9 Dn= 0.629 # Vfinal Vinitial Gain Solution
Operator: M. Regan Pitot Tube: 316 S5 72A 3/1/96 Cp= 0.84 1 686.9 578.7 108.2 | HPLC H20
Plant Location: Seattle, WA Stack TC: 316 SS 72A 3/1/96 Yd = 1.0003 2 608.4 603.1 53 HPLC H20O
Source: Boiler Meter: Nutech #1 2/17/96 | Delta H®= 1.9378 3 575.5 5759 -04 empty
Fuel Type: Diesel #2 Filter: Glass Fiber VR133 4 801.6 797.2 4.4 Silica Gel -
Load Rating: variable Probe Liner: Quartz Glass
Barometric Pressure (Pbar): 30.40 Standard Temperature (Tstd): 68 Stack Oxygen (%O2): 35 Impinger Weight Gain = 113.1 ‘,
Stack Equiv. Diameter (De): 23.75 Standard Pressure (Pstd): 29.92 Stack Carbon Dioxide (%CO2): 129 Silica Gel Weight Gain = 44
Test Run #: 2 Stack Static Pressure (Pstatic): -0.04 Stack Moisture (%H20): 16

Port ID & Pitot Tube | Stack Temp. Meter Temp. Delta H SQRT
Point # Time: Meter Value: Delta P Degrees F Tm -in Tm - out (DeltaP) | CFM
wi2 0.0 883.854 0.035 300 75 76 3.35 0.187 1.30 I
w11 25 886.112 0.030 330 74 74 2.75 0.173 1.06
w10 5.0 888.385 0.030 332 74 73 2.74 0.173 1.06
w9 y i~ 890.513 0.030 340 75 74 2.72 0.173 1.05
w8 10.0 892.774 0.035 344 74 3.16 0.187 1.22
w7 125 895.132 0.035 347 77 74 3.15 0.187 1.22
weé 15.0 897.475 0.040 347 L d 73 3.60 0.200 .39
W5 175 899.932 0.035 341 77 72 317 0.187 1.23
w4 20.0 902.431 0.025 322 73 74 231 0.158 0.89
w3 225 904.592 0.030 273 77 74 297 0.173 1.15
w2 25.0 906.711 0.020 282 75 77 1.96 0.141 0.76
W1 275 909.083 0.035 280 74 77 3.44 0.187 1.33
S12 30.0 911.55 0.045 310 72 71 4.22 0.212 1.63
S11 325 913.962 0.040 326 71 72 3.67 0.200 1.42
510 35.0 916.482 0.040 345 71 72 3.58 0.200 139 |
S9 375 919.051 0.040 345 71 72 358 0.200 139
S8 40.0 921.552 0.040 369 71 72 348 0.200 130
N 425 924.063 0.040 372 70 71 346 0.200 1.34
S6 45.0 926.584 0.040 365 74 70 3.50 0.200 : 1. 35
S5 47.5 929.293 0.040 347 73 70 3.58 0.200 1.39 :
54 50.0 931.604 0.035 347 75 71 3.14 0.187 1.22
S3 505 934.127 0.035 286 75 70 3.39 0.187 1.31
S2 55.0 936.612 0.035 275 74 70 3.44 0.187 1.33
51 57.5 939.155 0.040 264 71 70 3.98 0.200 154
60.0 941.642
Averages 7 788
=3
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VALID RESULTS, INC.: EPA Method 5: Particulate Air Emissions Test Data

Client: Longview Fibre|| Equipment Material D4 Cal Date Value Impinger Weight Gain Net Charge
Date: 3/21/96 Nozzle Quartz 5/8-1 3/21/96 Dn = 0.629 £ Vfinal Vinitial Gain Solution
Operator: M. Regan Pitot Tube: 316 SS 72A 3/1/96 Cp = 0.84 1 796.6 682.4 114.2 |HPLC H20!
Plant Location: Seattle, WA Stack TC: 316 SS 72A 3/1/96 Yd = 1.0003 2 677.3 673.2 4.1 HPLC H20
Source: Boiler Meter: Nutech #1 2/17/96 Delta H@= 1.9378 3 498.4 497.9 0.5 empty
Fuel Type: Diesel #2 Filter: Glass Fiber | VR134 4 802.3 783.6 18.7 Silica Gel
Load Rating: variable Probe Liner: Quartz Glass
Barometric Pressure (Pbar): 30.45 Standard Temperature (Tstd): 68 Stack Oxygen (%O2): 3.63 Total Impinger Water Weight Gain=  118.8
Stack Equiv. Diameter (De): 23.75 Standard Pressure (Pstd): 29.92 Stack Carbon Dioxide (%CO2): 12.8 Total Silica Gel Weight Gain = W7
Test Run #: 3 Stack Static Pressure (Pstatic): -0.03 Stack Moisture (%H20): 16
Port ID & Pitot Tube | Stack Temp. Meter Temp. Delta H SORT
Point # Time: Meter Value: DeltaP | Degrees F Tm - in Tm - out (Delta P) CFM
S12 a0 942 551 0.070 345 71 72 6.30 0.265 2.44
S11 28 945.616 0.060 358 74 72 533 0.245 2.06
S10 5.0 948.802 0.060 358 74 72 5.33 0.245 2.06
S9 75 951.923 0.060 360 74 71 5.31 0.245 2.06
S8 10.0 954.987 0.060 360 75 71 5.32 0.245 2.06
S7 128 958.015 0.065 359 77 70 5.78 0.255 2.24
15.0 961.208 0.065 358 79 72 5.80 0.255 2.24
S5 175 964.427 0.080 358 79 72 7.14 0.283 2.76
20.0 967.054 0.080 356 80 72 717 0.283 2.78
&9 225 970.954 0.060 333 BO 74 554 0.245 2.14
S2 25.0 974.321 0.060 332 81 74 5.55 0.245 215
S1 sl 977.483 0.060 318 81 74 5.65 0.245 219
w12 30.0 980.625 0.070 339 71 75 6.37 0.265 247
W11 325 983.884 0.070 360 77 72 6.22 0.265 241
W10 35.0 987.110 0.060 363 77 75 5.33 0.245 2.06
w9 375 990.444 0.070 362 76 73 6.21 0.265 240
w8 40.0 993.782 0.070 364 74 76 6.20 0.265 240
W7 425 997.071 0.070 363 73 77 6.21 0.265 240
Wé 45.0 1000.310 0.060 363 74 79 533 0.245 2.06
W5 475 1003.512 0.060 363 70 79 5.32 0.245 2.06
w4 50.0 1006.827 0.060 362 71 79 530 0.245 2.06
w3 525 1009.842 0.060 341 71 74 5.44 0.245 211
w2 55.0 1012.847 0.050 338 75 77 458 0.224 177
wi SED 1015.870 0.050 311 78 77 4.75 0.224 1.84
1018.619
Averages 76,068
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GASEQUS DATA SHEET
Date: 3 ,10‘46 Fuel: ‘\):&CA) Eew
Client: ﬁﬁ‘; Fhu ’ Load: _ \ ALAGLE 66
Facility: i 25 Unit: . 3 10 (
Analyzer Span: 0B | C-25fo | O- 0 -Sppm C-50,, | o4¢
5:; 2 b?ﬂ 438 13.0 . o 3.3
CALIBRATION A Wi I5.% =24 D . Y749
GASES 2/9 2;} 25 231 Y50 'f;i,g LT
INITIAL CAL TIME o, Co, co NO, S0, THC
| Zaro
N Low Span
S Mid Span
T High Span
S Zero Q.ce o000 .0 D, 46003 5.0 o2  |oc
Y Low Span 500 ya 54 /2.4 3.6
s Mid Span ‘ 7.1 (2.2 15y 293 TN 4]
T ["High Spen 22.9 1 225 | 742 403 | 710 1 ZF 11
START . END 1 c R
TIME S 2
- G A 3
331137 AN 3
RUN SP §
# L 8 o s ey L L0 £ a2
. E 7 U.20 al LU b U 0.0 Voo
= 2 55 o e e
verage L1 N N N > 2
S Zero O -0’ .08 0.0 0.@7"-@ [
Y Low Span 5.c! £,29 c65 14.30 22.6 73
S Mid Span 12.¢% !
T High Span v [ A 257 ¥
RE- Zero ~— ) 0.0 W J,
SPAN Mid Span Z3% no
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APPENDIX C:

Analytical Data

Method 5 Weight Gain Summary

Method 5 Analysis

VALID RESULTS, INC.
5223 22nd Ave. N.E., Suite B » Seattle, WA 98105-5746 « Tel (206) 522-5665 » Fax (206) 524-4710

LFC000441




- - - -
VALID RESULTS, INC.: EPA Method 5 Sample Weight Gain Summary Data Sheet
Client: Longview Fibre Co.
Test Date: 3/21/%96
Plant Location: Seattle, WA
Source: Boiler
Recovery Date: 3/21/9
Analysis Dates: 3/22/96 -4/4/9
Total and Front Half Particulate Sample Weight Gain Summary
Run 1 Run 2 Run 3 Run 4
Total Particulate 33.3 mg 21.8 mg, 194 mg -1.3 mg
Front Half Particulate 10.8 mg 6.9 mg 8.9 mg 0.8 mg
Particulate Sample Weight Gain Summary
Run 1 Run 2 Run 3 Run 4
Front Half Acetone 3.5 mg 180 mg 4.0 mg 0.2 mg
Front Half Fiiter 8.1 mg 6.4 mg 5.7 mg 0.6 mg
Back Half Organic 17.5 mg 114 mg 8.1 mg 0.1 mg*
Back Half Water 0.5 mg 1.4 mg 0.8 mg 0.1 mg*
Back Half Acetone 5.0 mg 2.6 mg 7). mg 0.3 mg
Total Blank Correction -13 mg -13 mg -1.3 mg 1.3 mg

* maximum allowable blank correction (detection limit)

84
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VALID RESULTS, INC.. Gravimetric Sample Analysis - Aluminum Weighing Tins

Client Sampling Sample 1D Media ID Weight Date Initial Weight Date Final Net Weight Gain | Total Volume
Date Initial Weights Final Weights (Final - Initial)
9/11/96 2.7079 3/22/9%6
9/13/96 2.7076 3/25/96 2.7114
Longview Fibre Cd  3/21/96 R1FH T167 12/14/96 2.7078 3/31/96 27114
12/18/96 2.7079 4/1/9 2.7114 125
4/2/96 2.7112
4/3/9 27112
<Averages> <2.7078> <2.7113>
9/11/96 2.7039 3/22/96
9/13/96 2.7036 3/25/96 2.7053
12/14/96 2.7038 3/31/96 2.7050
Longview Fibre Cq  3/21/96 R2FH T168 12/18/96 2.7039 4/1/96 2.7050 125
4/2/9 2.7050
4/3/96
<Averages> <2.7038> <2.7051>
9/11/96 2.7373 3/22/96
9/13/96 2.7371 3/25/96 2.7416
12/14/96 2.7374 3/31/9% 2.7413
Longview Fibre C¢ 3/21/96 R3FH T169 12/18/96 2.7374 4/1/9 2.7412 125
4/2/9 2.7412
<Averages> <2.7373> <2.7413>
9/11/96 2.7078 3/22/9% 2.7078
9/13/96 2.7075 3/25/96 2.7081
12/14/96 2.7076 3/31/96 2.7077
Longview Fibre Cc 3/21/96 R4FH T162 12/18/96 2.7076 4/2(/9 2.7078 125
) 4/3/96 2.7078
<2.7076> <2.7078>

<Averages>

6L
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- - - - - - - -
VALID RESULTS, INC.: Gravimetric Sample Analysis - 102 mm Glass Fiber Filters
Client Sampling Sample ID Media ID Weight Date Initial Weight Date Final et Weight Gairj] Total Volume
Date Initial Weights Final Weights (Final - Initial)
6/4/95 0.5831 3/25/96 0.5910
6/5/95 0.5828 3/31/96 0.5911
Longview Fibre Cc 3/21/96 R1F VR132GF 4/1/96 05911
2/15/9 0.5832 4/2/9 0.5912
<Averages> <0.5830> <0.5911>
6/4/95 0.5830 3/25/96 0.5893
6/5/95 0.5827 3/31/96 0.5892
4/1/96 0.5892
Longview Fibre Col  3/21/96 R2F VR133GF 2/15/96 0.5831 4/2/96 0.5894
<Averages> <0.5829> <0.5893>
6/4/95 0.5861 3/25/96 0.5918
6/5/95 0.5859 3/31/96 0.5918
4/1/96 0.5918
Longview Fibre Cof 3/21/96 R3F VR134GF 2/15/96 0.5863 4/2/96 0.5918
<Averages> <0.5861> <0.5918>
6/4/95 0.5840 3/25/96 0.5844
6/5/95 0.5836 3/31/96 0.5845
4/1/9 0.5844
Longview Fibre C(J 3/21/96 R4F VR135GF 2/15/96 0.5840 4/2/9% 0.5846
<Averages> <0.5839> <0.5845>
3
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- - - - - - - - -
VALID RESULTS, INC.: Gravimetric Sample Analysis - 150 ml Glass Beakers
Client Sampling Sample 1D Media ID Weight Date Initial Weight Date Final et Weight Gair] Total Volume
Date Initial Weights Final Weights (Final - Initial)
9/1/95 68.3246
9/7/95 68.3243
Longview Fibre Col  3/21/96 R1BH - Organic B56 9/8/95 68.3246 4/2/96 68.3419
9/9/95 4/3/96 68.3420 75
4/4/96 68.3422
<Averages> <68.3245> <68.3420>
9/1/95 68.4916
9/7/95 68.4914
» 9/8/95 68.4913 4/2/96 68.5028
Longview Fibre Cc 3/21/96 R2BH - Organic B57 4/3/96 68.5029 75
4/4/96 68.5027
<Averages> <68.4914> <68.5028>
9/1/95 64.4339
9/7/95 64.4341
9/8/95 64.4341 4/2/96 64.4423
Longview Fibre Cof  3/21/9 R3BH - Organic B58 4/3/96 64.4419 75
4/4/96 64.4421
<Averages> <64.4340> <64.4421>
9/1/95 64.5546 3/31/96 64.5554
9/7/95 64.5546
9/8/95 64.5549 4/2/96 64.5555
Longview Fibre Cc 3/21/9 R4BH - Organic B59 4/3/96 64.5553 75
<64.5547> <64.5554>

<Averages>

8
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VALID RESULTS, INC.: Gravimetric Sample Analysis - 150 ml Glass Beakers
Client Sampling Sample ID Media ID Weight Date Initial Weight Date Final et Weight Gair] Total Volume
Date Initial Weights Final Weights (Final - Initial)
12/26/95 68.0126 3/31/96 e *1:;?;‘{ ik
12/27/95 68.0127 4/1/96 68.0131
Longview Fibre Cal  3/21/96 R1BH - H20 B52 12/29/95 68.0130 4/2/9 68.0133
9/9/95 4/3/96 68.0136 125
<Averages> <68.0128> <68.0133>
12/26/95 67.7910 3/31/96
12/27/95 67.7909 4/1/9 67.7920
12/29/95 67.7909 4/2/96 67.7925
Longview Fibre Cof 3/21/96 R2BH - H20 B53 4/3/96 67.7924 125
<Averages> <67.7909> <67.7923>
12/26/95 68.8712 3/31/96
12/27/95 68.8715 4/1/9 68.8722
12/29/95 68 8715 4/2/9% 68.8720
Longview Fibre Cc 3/21/96 R3BH - H20 B54 4/3/96 68.8725 125
<Averages> <68.8714> <68.8722>
12/26/95 68.4268 3/31/96
12/27/95 68.4270 4/1/9% 68.4273
12/29/95 68.4267 4/2/9 68.4272
Longview Fibre Cof  3/21/9 R4BH - H20 B55 4/3/96 68.4270 125
<68.4268> <68.4272>

<Averages>

8
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VALID RESULTS, INC.: Gravimetric Sample Analysis - Aluminum Weighing Tins
Client Sampling Sample 1D Media ID Weight Date Initial Weight Date Final et Weight Gair] Total Volume
Date Initial Weights Final Weights (Final - Initial)
9/11/96 2.6864 3/25/96 2.6915
9/13/96 2.6862 3/31/9% 2.6913
Longview Fibre Cc 3/21/96 R1BH Ace T170 12/14/96 2.6863 4/1/96 26913
12/18/96 2.6862 4/2/96 2.6911 125
<Averages> <2.6863> <2.6913>
9/11/96 2.7279 3/25/96 2.7288
9/13/96 2.7278 3/31/96 2.7309
12/14/96 2.7277 4/1/96 2.7310
Longview Fibre Cc 3/21/%9 R2BH Ace T171 12/18/96 2.7277 4/2/96 2.7308 125
<Averages> <2.7278> <2.7304>
9/11/96 2.7815 3/25/96 2.7835
9/13/96 2.7813 3/31/96 2.7835
12/14/96 2.7813 4/1/96 2.7834
Longview Fibre Cy 3/21/96 R3BH Ace T172 12/18/96 2.7815 125
<Averages> <2.7814> <2.7835>
9/11/96 2.7078 3/25/96 2.7078
9/13/96 2.7075 3/31/96 2.7081
12/14/9% 2.7076 4/1/96 2.7077
Longview Fibre Cc} 3/21/9 R4BH Ace T162 12/18/96 2.7076 4/2/96 2.7078 125
¢ 4/3/96 2.7078
<Averages> <2.7076> <2.7079>
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APPENDIX D:

Unit Operations

Unit Operations Conditions Report

VALID RESULTS, INC.
5223 22nd Ave. N.E., Suite B » Seattle, WA 98105-5746 « Tel (206) 522-5665 » Fax (206) 524-4710
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Unit Operating Conditions Report (Natural Gas Use)

Facility:
Location:
Source:
Test Date:

Longview Fibre Company
Seattle, WA
Cleaver-Brooks Boiler

3/20/9%

American Meter Co. (Singer) # 74s 550488
WA Natural Gas Company # 356702 (60°F Base)

1 | |
Test Run | Natural Gas use In
from 7,285,300 f3 43Min 25sec 04100mmsec
#1 to 7,286,900 ft3
Time Steam Steam Gas Line
Load Pressure | Pressure
Nozzle Tested
13:40 14% 172 psi | 1.46 psi 498 v @179.5 gal/hr
. : . 80% max on #2
14:00 18% 173 psi 1.40 psi 498 v 16,068,000 Btu/ hr
14:20 17% 173 psi | 1.41 psi 4,98v
14:40 17% 173 psi | 1.42 psi 4.98v
Test Run | Natural Gas use In o
" from 7,289,400 ft3 45min 19sec 941goinsec
to 7,292,400 ft3
15:50 29% 172 psi 1.36 psi 4.98v
16:00 40% 172 psi 1.33 psi 4.69v
16:30 33% 173 psi  {1.47 psi 4.98v
Test Run { Natural Gas use In
from 7,296,600 ft3 47min 39sec 861gpthsec
to 7,299,800 ft3
#3
17:50 15% 172 psi 1.53 psi 4 .98v
18:00 22% 172 psi 1.39 psi 4.98v
18:20 37% 173 psi | 1.45 psi 4 98v
18:30 40% 171 psi 1.36 psi 4 98v
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Unit Operating Conditions Report (#2 Fuel Oil Use)

Facility: Longview Fibre Company
Location:  Seattle, WA

Source: Cleaver-Brooks Boiler
Test Date:  3/21/9

#2 Fuel Qil use (historical)

86

~ 42 gallons per hour
Time Steam Steam | Gas Line
Load Pressure | Pressure
Test Run Nozzle Tested
13:40 31% 173 psi | 0.01 psi 498 v @179.5 gal/ hr
) , 3 80% max on #2
#1 13:50 34% 173 psi | 0.01 psi 498 v 16,068,000 Btu/ hr
14:20 14% 174 psi | 0.01 psi 4.98v
W
Test Run |17:10 10% 173 psi | 1.30 psi 3.71v
#2 17:40 10% 174 psi | 1.30 psi 4.69v
17:55 33% 172 psi  |1.30 psi 4.98v
Test Run |18:55 13% 176 psi }1.30 psi 4.24v
#3 19:10 42% 173 psi {130 psi 4.98v
19:30 33% "1173psi [ 1.30 psi 4.98v
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APPENDIXE:

Calibrations

Caiibration Gas Certifications
Method 5 - Dry Gas Meter
Nozzle
S-Type Pitot Tube

Type K Thermocouple

VALID RESULTS, INC.
5223 22nd Ave. N.E,, Suite B ¢ Seattle, WA 98105-5746 « Tel (206) 522-5665 » Fax (206) 524-4710
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Oxygen 22.0 % 21.9 %
Nitrogen Balance Balance
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Certification Period (months) : 36
Expiration Date : 04 Dec 1998
Cylinder Pressure: 2000 psia

pO NOT USE BELOW 150 PSIG
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BYRNESPECALTYGAGE

S0 AC YT ANDOVER §TWREN T - STATILE wasMINGt
ALY
108.811.8308 e

; . ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO: ) ==
Byrne Specialty Gas Date: 04 December 1995 . &>

3K 3

I

P.O.: SP-5276-61338

+/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification

e
L

j

T

= of Gaseocus Calibration Standards Procedure G-1. 3
Py : =
5%-@ CYLINDER NO.  CONSTITUENTS CONGENTRATION:  NOMINAL ACTUAL =
= ' : ey
ey =5
”@ CC104438 Carbon Dioxide 6.00 % 6.00 % @—<:g;~

) == oxygen 12.0 % 11.9 % KSR
2 Nitrogen Balance Balance =
[ % =g

i
o

1Py

el
o

=2 =
Rl Certification Period (months) : 36 @3
ST Expiration Date : Q4 Dec 1998 ——~<=§v_§
@—-_—- Cylinder Pressure: 2000 psia ==
] DO NOT USE BELOW 150 PSIG B0
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431 SOULH ALDOCER LTREET « CLATTLE WAYMING TON USA S41CO
2048.019.8300
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ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO:
Byrne Specialty Gas Date: 04 December 1995

P.O.: SP-5276-61338

o
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i
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C3
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fifilalalol

+/- 1 Percent Analytical,
EPA Traceability Protoccl For Assay And Certification
of Gaseous Calibration Standards Procedure G-1.

CYLINDER NOQ. CONSTITUENTS CONCENTRATION: NOMINAL ACTUAL -
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CcC17732 Carbon Dioxide 12.0 % 11.8 %
Oxygen 22.0 % | 21.9 %
Nitrogen Balance Balance
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Certification Period (months) : 36
Expiration Date : 04 Dec 1998
Cylinder Pressure: 2000 psia

DO NOT USE BELOW 150 PSIG
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NEW ADDRESS
3230280200200209209209209200215 BYRNE SPECIALTY GASES, INC
" (J,‘ ,\ v 1, Q; 0 601 S. ANDOVER ST. o
AN DD SEATTLE, WA 98108

(206) 621-8400 FAX (206) 621-1192

ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO:
Byrne Specialty Gases Date: 20 June 1995

P.0.: SP-4275-53612

+/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G-1.

CYLINDER NO. CONSTITUENTS CONCENTRATION: NOMINAL ACTUAL

cc46581 Carbon Monoxide 25 PPM © 23.7 PPM §
Carbon Dioxide 22.5 % 22.3 &
Oxygen .00 % 4.86 %
Nitrogen Balance Balance

)
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é

Certification Period (months) : 36
Expiration Date : 139 June 1998
Cylinder Pressure: 2000 psia

DO NOT USE BELOW 150 PSIG
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106.6411.8400
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ANALYTICAL REPORT - PBODUCT CERTIFICATION

TO:

Byrne Specialty Gas Co. Date: 20 December 1995

P.0.: SP-5276-61338

+/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G-1.

CYLINDER NO. CONSTITUENTS CONCENTRATION: NOMINAL
CC48235% Nitric Oxide - 10-15 PPM
NOX
Carkton Monoxide 200-250 PPM
Nitrogen Balance

Certification Period (months) : 24
Expiration Date : 15 Dec 1997
Cylinder Pressure: 2000 psia

DO NOT USE BELOW 150 PSIG

ANALYST
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BYRNESPECIALTYGASES

000 SOUTH ANDD /A JTREET « SEANTLT WALMINGTIGN USA €31¢Y
200.011.8300

ANALYTICAL REPORT - PRODUCT CERTIFICATION .

TO:
Byrne Specialcy Gas Ca. Date: 20 December 1995

P.O.: SP-5276-61338

+/- 1 Percent Analytical,
EPA Traceability Protocsl For Assay And Certification
of Gaseous Calibration Standards Procedure G-1.

CYLINDER NO. CONSTITUENTS CONCENTRATION: NOMINAL ACTUAL ©

> 170 & O 0 OET 00
AN T N R T AN TN TS T A TR T PRI PN
; ) ¥
L . N /
HYA VAR AP LD B VO QPP RP GO 46 QP QP

by

CC49597 Nitric oxide 20-25 PPM 22.7 PPM §§§§2
NOX ' 24.0 PPM ~-<éz

- Carbon Monoxide 100~150 PPM 141 PdM Ty

Nitrogen Balance Balance e

.

=

Certification Period (months) : 24 =
Expiration Date : 15 Dec 1997 &
Cylinder Pressure: 2000 psia “‘-\Q
DO NOT USE BELOW 150 PSIG =
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BYRNESPECIALTYGASE

£31 LOUTH ANDC L4 STRELT = ATATTLE VoASMINGION USA 4108
286.010.8300

'ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO:
Byrne Specialty Gas Co. Date: 14 Feburary 1996

P.O.: 5P-5449-64189
+/- 1 Percent Analytic‘al,

EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G-1.

CYLINDER NO. CONSTITUENTS CONCENTRATION: NOMINAL ACTUAL ‘
=
CC50074 Carbon Monoxide 12.5 PPM 15.8 PPM e
Nitric Oxide 45 PPM 44 .4 PPM %;’
NOX 45.0 PPM ;
Nitrogen Balance Balance %
=
P o
=
=
&2
Certification Period (months) : 24 £
Expiration Date : 13 Feb 1998 b
Cylinder Pressure: 1900 psia
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®| DO NOT USE BELOW 150 PSIG |5
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ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO: .
Byrne Specialty Gas Co. Date: 04 January 1996

.
" A A \ . A £
c[b@ Y)Y )
3 Y IRk

Q.
0

P.0.: SP-5276-61338

doli

R

+/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standarcs Procedure G-1.

N

1)

CYLINDER NO. CONSTITUENTS CONCENTRATION: NOMINAL ACTUAL

ol

»
3
@

CCcs50022 Nitric Oxide 85-55 PPM 83.6 PPM
NOX 84.0 PPM
Carbon Monoxide 4.5-5.5 PPM 4.78 PPM
Nitrogen Balance Balance

=

ofollalb
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Gl
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N

Certification Period (months) : 24
Expiration Date : 02 Jan 1998
Cylinder Pressure: 1900 psia
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9:&R| DO NOT USE BELOW 150 PSIG %
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ANALYTICAL REPORT - PRODUCT CERTIFlCATION

TO:
Byme Date: 11 July 1994 -

P.O.:SP-2917-43511

2 percent analytical
Certified Standards
CYLINDER NO.  CONSTITUENTS CONCENTRATION: NOMINAL ACTUAL

CC44416 Sulfur Dioxide 25 PPM 25.7 PPM
Nitrogen Balacne Balance
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BYRNESPECTALTYGAGES

31 A0UIM ANDOD AN STRINT « SEATTUS CASHINCID 4153 IRIIF
206.8621.8300

ANALYTICAL REPORT - PRODUCT CERTIFICATION

e L O P T T

!@

[y Vs,

TO:

Byrne Specialty Gas Co. Date: 14 December 1995

P.O.: SP-5276-61338

+/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G-1.

L1412

CYLINDER NOQ. CONSTITUENTS CONCENTRATION: NOMINAL ACTUAL
CC18409 Sulfur Dioxide 40-50 PPM 44.3 PPM
Nitrogen Balance Balance

Certification Period (months) : 24
Expiration Date : 13 Dec 1997
Cylinder Pressure: 2000 psia
DO NOT USE BELOW 150 PSIG
\
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§@ AL 29 BYRNE SPECIALTY GASES

BYRNE Byme Specisity Gases, inc.

118 S. Mead Street
Sesltle, Washington 96103 (206) 764-4633

ANALYTICAL REPORT - PRODUCT CERTIFICATION

TO:
Byme Specialty Gas Date: 25 August 1994

3
LY

i
\t y

P.O.: SP-2971-43524

O
A

Gl

2 percent analytical -
Certified Standards
CYLINDER NO.  CONSTITUENTS CONCENTRATION: NOMINAL ACTUAL

'1\
[

o o~
K €

P

o3
4.\ Y)

CC18085 Sulfur Dioxide 110 PPM 114 PPM
Nitrogen Balance Balance
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*} BYRNE SPECIALTY GASES  gas
;}:- . e misnd gas handing eguipmi yoge ;..;:

) , |BYRNIE 8 Specialty Gasea, inc. =

118 S. Meed Street

)

V4

i?‘\
AVER

ANALYTICAL REPORT - PRODUCT CERTIFICATION

———— B o, Washington ssr0s  (206) 764-4633

\T)
3

&\

7y )
d ! U/ !

TO; .
Byrne Specilalty Gas Co. Date: 06 September 1594

P.O.: SP-2971-43524

N

U

2 percent analytical
Certified Standard
CYLINDER NO. CONSTITUENTS CONCENTRATION: NOMINAL ACTUAL
CC96574 Sulfur Dioxide 180 PPM 187 PPM
Nitrogen Balance Balance

Claude J. Vaille ANALYST

A

WA

®

A[
N
O S

G

™

\
1y

e}

s

:

v

‘\

il

e

LFC000463



P.0.-042 8/93

11711 S. Alameda Street
Los Angetes, CA 90059
{213) 564-5711

ANALYTICAL REPORT - PRODUCT CERTIFICATION

SPECIALTY GAS DIVISION

TO:
Byrne Specialty Gas Co. Date: 12 May 19895

P.0.: SP-4147-51604 .

+/- 1 Percent Analytical,
EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G-1.

CYLINDER NO. CONSTITUENTS CONCENTRATION: NOMINAL ACTUAL

€C45548 Propane 3 PPM 3.3 PPM <;f>'
Air Balance Balance =33
R
=
=
=
=4
Certification Period (months) : 36
Expiration Date : 10 May 1998 =
Cylinder Pressure: 2000 psia @
DO NOT USE BELOW 150 PSIG e

hié=
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SMITH/PACIFIC AIR 808 39¢ 3814 P.A1

= SCOTT-MARRIN, INC.
- - €531 BOX SPRINGS BLVD. » RIVERSIDE, CA 92307
TELEPHONE (7 14) 6536780 « FAX(714)653-2430
REPORT OF ANALYSIS
NIST TRACEARBRLE GAES MIXTURES
ERVTEL
TO: RALPE NMOLTZAD DATE: B4/81/93
ENVIRONMENTAL TRCENOLOGIES
2298 ALAHAO FLACE
BAY Q
HOBOLULU, HI 96819~
CUSTCMER ORDRR NUMBER: ET96480 . PAGE 1
CEICILICICICILIOLICHC I DI IC IS OILILIC I CI LI DD CICDLILICI LI IS CIC DL DEIC>
: NIST TRACEABLRE
CYLINDRR NUMBER COMPONENT conmuxos(v/v) REFERENCE STANDARD
cCaAA 37 4 Propane 4.79 i 8.0S ppm VOLUMETRIC
Ultrapure Alr Balacce
Ppm = umole/mole % = mole-3

?he nbove analyeis {8 traceabla to the Rational Institute of Standards and Technology
by intercomparigon with the referencea standard listed above.
Where lndicated, volumetric and gravimetric referance standards are traceable thru use
of our analytical + NIST Report No. MMAP 232.09/202491.

~ Analyst: ‘4%

T (4
X.8. calhoun J.T. Marrio

Approved:

30 ouly liabilaty of this company Lor gna which fatla to caaply with this alyais b toplacimest ot Towmalysis therect by the

= STANDARD CALISRATION GASES IN ALUMINUM CYLINDERS

P3-82-1995 12:27PM BB8 396 3914 - P.21
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Byrne Speciaity Gases,.Inc.
BYRNE 118 S. Meed Stryet

ANALYTICAL REPORT - PRODUCT CERTIFICATION

BYRNE SPECIALTY GASES

QUIE and aused guses - IS PINGLing equament « Cryearnics

Seatile, Washington 98108 (206) 764-4633

TO:

Byrne Specialty Gas Co. Date: 28 April 1995

P.0.: SP-4147-51604
+/- 1 Percent Analytical,

EPA Traceability Protocol For Assay And Certification
of Gaseous Calibration Standards Procedure G-1.

CYLINDER NO. CONSTITUENTS CONCENTRATION: NOMINAL ACTUAL
CC122183 Propane 8.5 PPM 9.67 PPM
Balance

Air Balance

Certification Period (months) : 36
Expiration Date : 28 April 1998
Cylinder Pressure: 2000 psia

DO NOT USE EELOW 150 PSIG
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Date 3 -/6-2.5

CONTROL UNIT CAUBRATION
(English Units)

Baromefric pressure, Py= 25232 in. Hg

GRASEB

Y

Metering Sysiem
Identification; FOEFSS”

OGM* Z5/330F

Model Number__2d/4

L4

@ 68°F and 29.92 inches of mercury, in. H20; tolerance
for individual values £0.20 from average.

~ Calibrated by: %ﬁé

" GRASENY ANDERSEN
500 TEQHNGLOGCY CT.. SMYRNA, GA 30043 1211, USA
TEL: 404 J19 9999 FAX: 604 319 0336

Qrifice , Spiromefer |Dry gos Temperatures .
manometer | (wet meter)| meter |Spirometer Bry Gas Mefer
setting gas volume {volume {{wet: meter) | Inlet [ Oullet|{Average| Time
AH Vi Vm by ol |ty 5
in. Hy0 ft? ft F | F ‘min
1.0 -5 S0Yy| 7¢ X/ 12721729 193
2.0 S Sai7| 24 82172 | ¥ |65/
4.0 -3 £.43/ | 72 351|727 | 8/ 4 é2
Caleulations .;
Y AHO
o VP (¢ | 7
Lin, 50 . VwPp (tm + 460) 0.0317 AH [(ty + ,450)6]
Y [Pb + ...._1?46](?,, + 460) Ppty + 460) | Ve
1.0 . 997 /.96
29 /2.003 /. 9¥7
49 _2.00) /. 250
Average /.00 , /. 93% _
. Y = Ratio of reading-of wet fest meter to dry test meter; tolerance
' for individual values +0.02 from average. _ o
AH@ = Orifice; hreésure differential that equates to 0.75 cfm of air

103
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-w - - - - -
VALID RESULTS: Nozzle Calibration Data Form
Date: ;'/2 { /7 ¢
Operator: T QM‘D
Nozzle Type: (Juatn
Nozzle ID: sle- 1 “
Ambient Temperature: (ol YA
3
2
1
Measured Nozzle Diameters:
D1= 0628
D2 = 0-630
D3 = 0- b‘Z?
D4 = 0.629
Average < 0 bzq >

W1

LFC000468
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APPENDIX F:

Quality Assurance

S1:414 Certificate of Completion
Flow Rate Calculation

Emission Rate Calculation

VALID RESULTS,INC.
522322nd Ave. N-E, Suile B o Seattle, WA 98105-5746 » Tel (206) 522-5665  Fax (206) 524-4710

167
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